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ADF&G TECHNICAL DATA REPORTS 

This series of reports i s  designed to fac i l i t a te  prompt 
reporting of data from studies conducted by the Alaska 
Department of Fish and Game, especially studies which 
may be of direct and imnediate interest t o  scientists  
of other agencies. 

The primary purpose of these reports i s  presentation of 
data. Description of programs and data collection methods 
i s  included only t o  the extent required for interpretation 
of the data. Analysis i s  generally limited t o  that neces- 
sary for clarification of data collection methods and 
interpretation of the basic data. No a t t emp t  i s  made in 
these reports to present analysis of the d a t a  relative t o  
i t s  ultimate or intended use. 

Data presented i n  these reports i s  intended t o  be f inal ,  
however, some revisions may occasionally be necessary. 
Minor revision will be made via errata sheets. Major 
revisions will be made in the form of revised reports. 
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ABSTRACT 

Visual  i n t e r p r e t a t i o n  o f  scale c i r c u l  i pa t te rns  from th ree  sockeye salmon 
(0. nerka, Walbaum) escapements prov ided t h e  bas is  f o r  es t ima t ing  commercial 
ca tch  c o n t r i b u t i o n s  i n  Southeastern A1 aska commerci a1 f i s h i n g  D i s t r i c t  115. 
The f reshwater  growth zone o f  the  c i r c u l i  pa t te rns  prov ided the  p r i n c i p a l  
d i s c r i m i n a t o r y  c h a r a c t e r i s t i c s .  C h i l k a t  Lake e x h i b i t e d  the  l a r g e s t  f reshwater  
growth zone, Ch i l koo t  Lake t h e  smal lest ,  and the  s tock  t o  Berners Bay and the  
mainstem o f  t h e  C h i l k a t  R iver  a  zone in te rmed ia te  i n  s ize .  The minimum 
est imate o f  t o t a l  run  o f  sockeye salmon t o  Lynn Canal i n  1986 was 402,276 
f i s h ,  o f  which 290,205 (72%) were harvested and 126,750 escaped t o  spawn. 
The C h i l k a t  Lake run  con t r i bu ted  192,308 f i s h  o f  which 168,361 (88%) were 
harvested and 23,947 escaped t o  spawn. Ch i l koo t  Lake con t r i bu ted  198,554 
f i sh ,  o f  which 110,430 (56%) were harvested and 88,124 escaped t o  spawn. The 
Berners Bay/Chil k a t  Mainstem stock c o n t r i b u t i o n  i n c l  uded a  harves t  o f  11,414 
f i s h  i n  D i s t r i c t  115; these stocks were n o t  enumerated f o r  escapement. 
E x p l o i t a t i o n  r a t e s  w i t h i n  f reshwater  age genera l l y  increased w i t h  ocean age 
and l onger  f i s h  were e x p l o i t e d  a t  a  g rea te r  r a t e  f o r  both Ch i l  koot  Lake and 
Ch i l  k a t  Lake stocks. Mean l e n g t h  o f  C h i l  k a t  Lake f i s h  was g rea te r  than f i s h  
from Ch i l koo t  Lake o f  t he  same sex and age. The mean date o f  harves t  o f  t he  
th ree  runs  was d i s s i m i l a r ;  20 J u l y  f o r  Berners Bay/Chi lkat Mainstem,- 17 
August f o r  Ch i l koo t  Lake, and 22 August f o r  C h i l k a t  Lake. The mean date  o f  
escapement was 7  August f o r  t h e  Ch i l koo t  run  and 16 September f o r  C h i l k a t .  

KEY WORDS: Scale p a t t e r n  ana lys is ,  s tock  con t r i bu t i ons ,  Ch i l koo t  Lake, 
C h i l  k a t  Lake, Lynn Canal, sockeye salmon, t o t a l  r e t u r n ,  
escapement, e x p l o i t a t i o n  r a t e ,  mean l e n g t h  



INTRODUCTION 

Stockley (1950) f i r s t  documented the obvious differences in freshwater scale 
patterns of adult sockeye salmon from Chilkoot Lake and Chilkat Lake. 
Bergander (1973) collected scales from the fishery for  use in determining 
system of origin and demonstrated in 1974 the f eas ib i l i t y  of identifying f ish 
from the respective lakes using c i rcu l i  counts and s ize of the freshwater 
zone in a dichotomous key. During the 1981 season the catch sample design was 
improved and stock contributions were estimated using l inear  discriminant 
function (LDF) analysis t o  sor t  l inear  scale measurements on a mainframe 
computer (Marshall e t  a l .  1982). During that  and the 1982 season (McPherson 
e t  a l .  1983) measurements from age 1.3 scale patterns provided an age 
specif ic  model which, when coupled with age composition data ,  were used t o  
estimate stock contributions with very high levels of precision. McPherson 
and Marshal 1 (1986) demonstrated that  visual cl assi f ication of scale patterns 
could be used t o  c lass i fy  a l l  age classes of Chil koot Lake and Chi1 kat Lake 
f ish with similar or higher levels of precision and accuracy as seen with the 
age-specific LDF models. McPherson (1987a) and McPherson (1987b) used visual 
c lass i f ica t ion  of freshwater age classes,  independent of ocean age, t o  
estimate catches of Chil koot Lake and Chilkat Lake f i sh .  Visual analysis of 
freshwater scale patterns has been proven to  provide estimates of stock 
contribution of sockeye salmon stocks to  the Lynn Canal (Dis t r ic t  115) d r i f t  
g i l l  net f ishery with a high degree of precision. 

Estimation of the numbers of f ish harvested by run i s  essential  t o  sound 
management. Catches by stock coupled with escapement counts provide estimates 
of total  return by brood year as well as ra tes  of exploitation. Brood year 
returns can be used to  evaluate optimum escapement requirements and t o  
forecast interannual returns.  Exploitation rates  by stock, age class ,  and 
s ize provide managers with additional information by which t o  adjust time and 
area openings in order to  achieve desired escapements. The temporal 
dis t r ibut ion of catches by stock and age i s  essential for  calculating 
cumulative migratory time densi t ies  (Mundy 1979) which, when integrated with 
average timing data and historical cumulative time densi t ies ,  form the basis 
for intraseason abundance forecasting. Comparison of the temporal 
dis t r ibut ion of age composition in catches and escapements can be used t o  
calculate lag time, reconstruct the run dis tr ibut ion temporally, and t o  
predict escapement in absence of timely weir counts. 

The Lynn Canal (Dis t r ic t  115) d r i f t  g i l l  net fishery operates in those waters 
of Southeastern Alaska north of L i t t l e  Island (Figure 1 ) .  While a l l  f ive 
species of eastern Pacific salmon (Oncorhynchus) are harvested, the f l e e t  
targets  on sockeye salmon (0. nerka)  from June through early September. 
Sockeye salmon harvested in Lynn Canal originate primarily from the Chil koot 
Lake and Chilkat Lake drainages, b u t  small spawning populations which u t i l i ze  
r iver  habitat  are found in several locations along the mainstem of the 
Chil kat River and along three r ivers  in Berners Bay: the Lace, the Gil key, 
and the Berners. I n  order to  accurately calculate other population 
a t t r ibutes ,  each of the two lake runs must be classif ied separately from the 
r iver  group in catches. 

The purposes of t h i s  report are: (1) document the accuracy and precision of 
visually classifying the three sockeye salmon stocks of origin (Chil koot 



Lake, Chil kat Lake, and a combination of Berners Bay and Chilkat River 
mainstem) in the Lynn Canal fishery by a blind testing procedure; (2) present 
the catch of each stock by week in the Lynn Canal fishery; (3) develop total 
run estimates for future use in evaluation of escapement goals and for 
forecasting escapements and catches by stock; (4) present average length data 
by age and stock; and (5) provide estimates of- migratory timing and 
exploitation rates for each run. 

METHODS 

Numbers of Fish 

Commercial catch data for District 115 is compiled from individual receipts 
given to fishermen by buyers at the time of delivery. Catch statistics used 
were those available on 10 March 1987. Subsequent catch tabulations may 
differ slightly from those presented as errors are detected and corrected. 
Catches are reported by fishing period and assigned to a statistical week. A 
statistical week, used to report catch figures in Alaska, begins at 0000 
hours each Sunday and ends the following Saturday at 24000 hours. Weeks are 
numbered sequenti a1 ly beginning with the week encompassing the first Sunday 
in January. 

Weir crews count escapements into Chil koot Lake and Chil kat Lake (Figure 1). 
The Chilkoot River weir, located approximately 0.8 kilometers upstream of the 
river mouth, was operated from 6 June through 29 October. Chilkat Lake weir, 
located at the lake's outlet approximately 35 kilometers upstream from the 
mouth of Chilkat River, was operated from 18 June through 14 November. 

Aae, Sex, and Lenqth 

Commercial catches and escapements at the two weirs are sampled throughout 
the season for scale, sex, and length data. Alaska Department of Fish and 
Game (ADF&G) employees sample scales from vessel and tender 1 andings in the 
ports of Excursion Inlet, Sitka, Petersburg, Juneau, and Pelican in 
proportion to the magnitude of deliveries. The weekly catch sampling goal is 
designed to collect sufficient samples to estimate the proportion of each age 
class of the most abundant stock to within 5 percentage points 90% of the 
time using standard binomial formulae in Cochran (1977). The goal of 1000 
fish per week was not realized during the first seven weeks of the season 
when catches were low, but was exceeded during the next five weeks when the 
majority of the season's harvest occurred. Catches after 17 September 
represented less than 1% of the season total and were not sampled. The age 
composition observed for the 14 to 17 September period is used to represent 
the age composition of these catches. Dipnets are used to capture fish as 
they pass through the Chilkoot Lake weir, while beach seining and traps are 
used at the Chilkat Lake weir site. The escapement sampling goal at the weirs 
is to collect sufficient samples to estimate the proportion of each age 
biweekly to within 5 percentage points 9 out of 10 times. Sampling from the 
Chil koot Weir was generally good, but extremely low water conditions and low 
counts for most of the season hampered sampl ing at the Chil kat weir, 
resulting in poor sample sizes until late September. Samples are taken from 
the spawning grounds on the Lace River (Berners Bay) and along the mainstem 



of the Chilkat River in locations where sockeye salmon were concentrated in 
clear tributaries. These samples are time and area 1 imited and may not be 
representative of the entire Berners Bay/Chilkat Mainstem population. 

Scales were obtained from either side of the fish as shown in Mosher et a1. 
(1961). The 'preferred scalet is in the second scale row above the lateral 
1 ine in the diagonal scale row downward from the posterior insertion of the 
dorsal fin to the anterior insertion of the anal fin. If the preferred scale 
is missing, we select a scale as close as possible to the preferred position, 
but not further than 10 scales to the right or left or 3 rows above. If a 
scale is unavailable within these bounds, we disregard the fish. Scales were 
mounted on gummed cards, and impressions made in cellulose acetate (Clutter 
and Whitesel 1956). Age is determined by visual examination of scale 
impressions magnified 70x on a microfiche reader; cri teri a used to determine 
age followed those of Mosher (1968). Length frequency analysis is used to 
determine ages on scales from escapement collections that exhibit a high 
degree of resorption of the marine growth zone. Ages are reported in European 
notation. Length is measured from mid-eye to fork-of-tail to the nearest 5 
millimeters. Sex is .determined by examination of external dimorphic sexual 
maturation characteristics, including kipe development, belly shape, trunk 
depth, and jaw shape. Sex determination is most often made by two samplers 
and where disagreement occurred, sex is verified by inspecting gonads through 
a small incision in the belly. 

Estimates of the total catch or escapement of each age class is made by 
applying period age composition data to the number of fish during those time 
periods and summing the estimates across time periods. Standard errors of the 
proportions in each stratum are cal cut ated by standard binomial formul ae: 

where: i = age class, 
j = time period, 

Pij = proportion of fish of age i in stratum j, and 

nj = sample size for stratum j. 

The standard error for each age class summed across strata in the total 
commercial .catch i n  Lynn Canal or the escapements to Chilkoot Lake or Chilkat 
Lake is calculated by weighting its standard error for each sample period by 
the total catch (or escapement) during the sample period as follows: 

where: Cj = catch or escapement of fish in stratum j. 



Average l eng ths  by age and sex and associated standard e r r o r s  i s  c a l c u l a t e d  
f o r  catches and escapements from each run. 

B l i n d  Tests 

Scale samples c o l l e c t e d  each week from D i s t r i c t  115 are  c l a s s i f i e d  t o  s tock  
o r  o r i g i n  t o  p rov ide  t i m e l y  est imates o f  s tock  c o n t r i b u t i o n  f o r  in-season 
management purposes. Time and area adjustments are  made i n  t h e  f i s h e r y  based 
on t h e  comparison o f  t h e  c u r r e n t  year 's  cumulat ive catches and escapements of 
each s tock  t o  t h e  h i s t o r i c a l  average i n  o rder  t o  gauge r u n  s t reng th  and 
achieve t h e  escapement goa ls  o f  70,000 + 10,000 fo r  C h i l  koot  Lake and 80,000 
+ 10,000 f o r  C h i l k a t  Lake. Catch s t a t i s t i c s  are updated and t h e  est imated - 
stock  p ropo r t i ons  are  co r rec ted  f o r  m i s c l a s s i f i c a t i o n  as p a r t  o f  t h i s  r e p o r t  
i n  o rder  t o  add p r e c i s e  and accurate est imates of t he  c u r r e n t  yea r ' s  da ta  t o  
the  h i s t o r i c  Lynn Canal sockeye salmon s tock  i d e n t i f i c a t i o n  da ta  base. I n  
o rder  t o  t e s t  t h e  accuracy o f  t he  in-season a l l o c a t i o n  and t o  c o r r e c t  f o r  
m i  s c l  ass i  f i c a t i  on between stocks, a  b l  i n d  t e s t i n g  procedure i s used. 

A p rev ious  study (McPherson and Marshal l  1986) i n d i c a t e d  t h a t  s u f f i c i e n t  
d i f f e r e n c e s  e x i s t  i n  f reshwater  scale pa t te rns  o f  Chi 1  k a t  Lake and Chi 1  koot  
Lake stocks t o  i d e n t i f y  t he  o r i g i n  o f  catches by v i s u a l  i nspec t i on  o f  scale 
samples a t  r e l a t i v e l y  low magn i f i ca t i on .  I n  1985, a  t h i r d  s tock  ( f i s h  from 
Berners Bay and t h e  mainstem o f  t h e  C h i l k a t  R iver )  was added t o  t h e  s tock  
c l a s s i f i c a t i o n  system because these f i s h  were re1  a t i v e l y  abundant i n  e a r l y  
season catches (McPherson 1987b). Resu l ts  o f  t h e  b l i n d  t e s t s  f o r  t h e  1985 
data  revea led  t h a t  a  h igh  degree o f  p r e c i s i o n  was mainta ined i n  s tock  
a l l o c a t i o n  est imates us ing  a  3-s tock  model. I n  1986, f i s h  f rom Berners 
Bay/Chi lkat  Mainstem were again present  i n  r e l a t i v e l y  h igh  numbers i n  e a r l y  
season catches. Escapement scales were c o l l e c t e d  from these f i s h  t o  develop a  
b l i n d  t e s t i n g  procedure f o r  t h r e e  stocks. 

A  separate t e s t  was designed f o r  each f reshwater  age c lass  common t o  two o r  
more stocks.  To cons t ruc t  each t e s t ,  a  t echn ic ian  se lec ted  scales f rom each 
o f  t h e  t h r e e  escapements according t o  numbers s p e c i f i e d  by a  random number 
1  i s t  generated by a  computer. The computer was d i r e c t e d  t o  i nc lude  i n  each 
t e s t  t h e  approximate p ropo r t i ons  o f  each s tock  t h a t  a re  est imated i n  t h e  
in-season ana lys is .  For example, du r ing  t h e  f i r s t  f o u r  weeks o f  t h e  season 
approximate ly  43% o f  t h e  f i s h  aged 1. i n  Lynn Canal catches were est imated t o  
be o f  Berners Bay/Chi lkat  Mainstem o r i g i n  and consequently, 43% o f  t h e  f i r s t  
t e s t  f o r  f i s h  aged 1. were d i r e c t e d  t o  be randomly se lec ted  from those 
escapement samples. A f t e r  s e l e c t i o n  and remounting was completed f o r  each 
t e s t ,  I then v i s u a l l y  c l a s s i f i e d  t h e  scales t o  s tock  o f  o r i g i n .  The 
techn ic ian  compared my c l a s s i f i c a t i o n  o f  o r i g i n  t o  the  t r u e  o r i g i n  f o r  each 
sca le  which de f i ned  t h e  accuracy o f  t h e  method. 

Four b l i n d  t e s t s  were developed: (1) f i s h  aged 1. f o r  weeks 25 - 28 (98 
scales) ;  (2) f i s h  aged 1. f o r  weeks 29 - 42 (100 scales) ;  (3)  f i s h  aged 2. 
f o r  a1 1  weeks (97 scales)  ; and ( 4 )  f i s h e d  aged 3. f o r  a l l  weeks (18 sca les) .  
The t e s t s  f o r  f i s h  aged 1. and 2. inc luded escapement scales from a l l  t h ree  
s tock  groups; t h e  t e s t  f o r  f i s h  aged 3. was comprised o n l y  o f  C h i l  koot  and 
Ch i l  k a t  Lake scales. F i sh  aged 0. were found o n l y  i n  escapements t o  Berners 
Bay/Chi lkat Mainstem, subsequently, a  b l i n d  t e s t  was n o t  needed f o r  these 
f i s h .  



While s i z e  o f  the  f reshwater  growth zone was the  p r i n c i p a l  scale 
c h a r a c t e r i s t i c  we used t o  d i s t i n g u i s h  between runs, o thers  considered were: 
(1)  t h e  s i z e  o f  t he  f reshwater  annu l i ;  (2 )  t h e  number o f  c i r c u l  i i n  the  
f reshwater  annu l i ;  (3 )  s i z e  o f  t h e  foca l  p l a t e ;  ( 4 )  completeness o f  t he  
f reshwater  c i r c u l i ,  and (5)  t h e  spacing between the  c i r c u l i  i n  t he  f reshwater  
growth zone. 

Mixed Stock Anal v s i  s  

The r e s u l t s  o f  t h e  b l i n d  t e s t s  were used t o  b u i l d  a  c o r r e c t i o n  m a t r i x  t o  
compensate f o r  m i s c l a s s i f i c a t i o n s  i n  each t e s t .  The c o r r e c t i o n  m a t r i x  i s  a  
square m a t r i x  w i t h  one column and one row f o r  each group. The element i n  the  
i t h  row j t h  column o f  t h e  m a t r i x  i s  t he  f r a c t i o n  o f  scales i n  group j t h a t  
were c l a s s i f i e d  as being from group i through the  v i s u a l  c l a s s i f i c a t i o n  
procedure. Diagonal elements i n  t he  m a t r i x  represent  c o r r e c t l y  c l a s s i f i e d  
scales, w h i l e  o f f -d iagona l  elements represent  m i  s c l  ass i  f i e d  scales. 

The p r o p o r t i o n a l  est imates o f  s tock  composit ion from t h e  in-season ana lys is ,  
r e f e r r e d  t o  as i n i t i a l  est imates, a re  adjusted by a p p l i c a t i o n  o f  a  model and 
i t s  c o r r e c t i o n  m a t r i x  (Cook and Lord 1978). A vec to r  con ta in ing  adjusted 
propor t ions ,  r e f e r r e d  t o  as cor rec ted  est imates, i s  t he  r e s u l t .  One vec to r  o f  
co r rec ted  est imates i s  ca l cu la ted  f o r  each s tock  i n  each f reshwater  age c lass  
f o r  every f i s h i n g  pe r iod  o f  t he  season us ing  a  FORTRAN source code w r i t t e n  by 
La r ry  Tal l e y  (ADF&G, Commercial F i she r ies  D iv i s ion ,  Doug1 as) .  I n  cases where 
co r rec ted  p ropo r t i ons  f o r  any s tock  were l e s s  than zero, t h e  e n t i r e  ca tch  
sample was r e c l a s s i f i e d  w i t h  a  model exc lud ing  t h a t  s tock  group. 

The standard e r r o r  o f  t h e  cor rec ted  est imates o f  s tock  p ropo r t i ons  were 
computed us ing  t h e  procedures o f  P e l l a  and Robertson (1979). The var iance-  
covariance mat r ices  f o r  t h e  m isc l  ass i  f i c a t i o n  m a t r i x  and f o r  t he  mixed s tock  
p r o p o r t i  on vec to r  are determined from t h e  mu1 t inomi  a1 probabi 1 i t y  
d i  s t r i  b u t i  on. These two v a r i  ance-covari ance mat r ices  are  combined t o  g i v e  
variances and covariances f o r  t h e  cor rec ted  est imates o f  s tock  p ropo r t i ons .  
The variances f o r  t h e  p ropo r t i ons  o f  each s tock  are t h e  diagonal elements o f  
t h i s  combined ma t r i x ,  i .e., they are  an a d d i t i v e  combinat ion o f :  1) t he  
sampling v a r i a t i o n  i n  es t ima t ion  o f  t h e  p r o b a b i l i t y  o f  assignment o f  t he  
known s tock  and 2) t he  sampling v a r i a t i o n  i n  es t ima t ion  o f  t he  assignment o f  
t h e  mixed s tock  samples. 

Catch samples are  c l a s s i f i e d  t o  s tock and f reshwater  age w i t h i n  s t a t i s t i c a l  
week, co r rec ted  f o r  m i s c l a s s i f i c a t i o n ,  and expanded t o  the  ca tch  s i z e  o f  t h a t  
week. 

The var iance o f  t h e  e n t i r e  weekly and seasonal a l l o c a t i o n  t o  one stock, 
across t h e  f o u r  f reshwater  age classes, was est imated w i t h  the  d e l t a  method 
(Seber 1982) us ing  a  source code w r i t t e n  by David Bernard (ADF&G, Sport F ish 
D i v i s i o n ,  Anchorage) and modi f ied  by the  sen ior  author .  The var iance est imate 
i s  a  f u n c t i o n  o f :  1) f reshwater  age composit ion o f  t he  catch,  2) s tock  
p ropo r t i ons  w i t h i n  f reshwater  age c lass ,  3)  standard e r r o r s  o f  s tock 
p ropo r t i ons  due t o  m isc1ass i f i ca t i on ,  4 )  weekly scale sample s i ze ,  and 5) 
ca tch  s ize .  



Mean Dates of Misration 

Migratory timing (abundance as a function of time) i s  the driving force 
behind management s t r a t eg ie s  which regulate time and area openings t o  
select ively harvest the t a rge t  stock or species. Migratory timing s t a t i s t i c s  
for  the harvest of a l l  three stocks and the weired escapements are  presented 
to  provide an index of r e l a t ive  timing following methodology of Mundy (1979; 
1982) . 
To calculate  mean and variance, the empirical migratory time density i s  
defined t o  be the time se r i e s  of daily proportions, P t ,  where: 

where: n t  = abundance on time interval t and 

N = t o t a l  annual abundance. 

For a migration over a time interval of m days, the mean of t i s  estimated: 

and i t s  variance i s  estimated: 

The central  day (mean) of weired escapements i s  presented as weir counts are 
s t r a t i f i e d  by day, whereas in the catches, the central week (mean s t a t i s t i c a l  
week) i s  presented as catches are reported by week. Catch rather  than C P U E  i s  
used as the index of abundance because exploitation was greater  than 70% fo r  
the Chil kat Lake stock, catchabil i t y  i s  variable in the Lynn Canal d r i f t  g i l l  
net f ishery,  and CPUE i s  not accurate under o u r  present reporting system. 
Run timing of the catch i s  influenced in part  by management decisions. 

RESULTS 

Blind Tests 

McPherson e t  a1 . (1983) showed 1 arge and consistent differences in the number 
of c i r cu l i  fo r  f i sh  aged 1.3 between Chilkoot (mean of 6.0, SO of 1.6) and 
Chi1 kat (mean 13.1, SO 2 .2 )  Lakes for  samples collected from 1976 through 
1982. Similarly, the s i ze  of the freshwater zone was smaller fo r  Chilkoot 
River f i sh  (mean 54.6 SO 13.4) than Chilkat River f i sh  (mean 149.0 SO 24 .0) .  
The r e l a t ive  s ize  of a the freshwater zone makes i t  possible to  distinguish 
stocks by each age c lass  with the naked eye (Figures 2 and 3 ) .  

Results of the four blind t e s t s  used for  determining the accuracy of our 
visual c lass i f ica t ion  of f i sh  from the Chil koot, Chi1 kat, and Berners 



Bay/Chil k a t  Mainstem systems are summarized i n  Table 1. Overa l l  accuracy was 
h igh  i n  a l l  t e s t s  and ranged from 92.9% ( f i s h  aged 1. f o r  15 June 15 - 12 
J u l y )  t o  100% ( f i s h  aged 2. and 3 . ) .  I n  t h e  f i r s t  pe r iod  t e s t  f o r  f i s h  w i t h  
one f reshwater  annulus, 17% o f  t h e  C h i l  koot  Lake and 4% o f  t h e  C h i l  k a t  Lake 
samples m i s c l a s s i f i e d  as being from Berners Bay/Chil k a t  Mainstem, and 2% o f  
t h e  Berners Bay/Chil k a t  Mainstem samples m i s c l a s s i f i e d  t o  C h i l  koot  Lake.. I n  
t he  second t e s t  f o r  f i s h  aged l., 14% o f  t he  C h i l k a t  Lake f i s h  were 
m i s c l a s s i f i e d  as being from Berners Bay/Chi lkat Mainstem. I n  t h e  t e s t s  f o r  
f i s h  w i t h  two and t h r e e  f reshwater  annu l i  accuracy was p e r f e c t  (100%). 

The co r rec ted  s tock  p ropo r t i ons  are compared t o  the  in-season est imates i n  
Table 2. The co r rec ted  p ropo r t i ons  were s i m i l a r  t o  t h e  i n i t i a l  est imates.  
Weekly d i f f e r e n c e s  ranged from 0.001 t o  0.072 f o r  Ch i l  koot  Lake, from no 
change t o  0.033 f o r  C h i l k a t  Lake and from no change t o  0.072 f o r  Berners 
Bay/Chil k a t  Mainstem. 

Harvest 

Annual harves ts  i n  D i s t r i c t  115 have ranged between 18,388 and 369,311 
sockeye salmon f rom 1960 t o  1984, w i t h  an average annual harves t  o f  134,631 
f i s h .  Annual harvests du r ing  t h e  most recent  f i v e  years (1981 - 1985) have 
averaged 220,230 f i s h .  The 1986 harvest  o f  290,205 i s  t he  fou r th -h ighes t  
harvest  s ince  1960. The ca tch  o f  84,191 f i s h  du r ing  s t a t i s t i c a l  week 34 (17 - 
13 August) i n  1986 was t h e  h ighes t  weekly ca tch  ever recorded i n  the  
d . i s t r i c t .  

The harves t  o f  sockeye salmon i n  Lynn Canal occurred over a  17-week pe r iod  
(Table 2).  Management s t r a t e g i e s  t o  s e l e c t i v e l y  harvest  o r  p r o t e c t  s tocks o f  
sockeye (Oncorhynchus nerka),  chinook (0. tshawytscha), coho (0; k isutch) ,  
p i n k  (0. gorbuscha), o r  chum (0. ke ta )  salmon r e s u l t e d  i n  considerable 
v a r i a t i o n  i n  t h e  t ime and areas open t o  f i s h i n g  each week. 

F i sh  aged 2.3 dominated the  catch (39.7%) fo l lowed by f i s h  aged 1.3 (35.7%), 
2.2 (17.9%), 1.2 (3.6%), and 0.3 (1.8%). F ish  o f  a l l  o the r  age c lasses 
accounted f o r  approximately 1% o f  t he  ca tch  (see Appendix Table 1 ) .  Temporal 
t rends  i n  age composit ion o f  t h e  ca tch  were ev ident  (F igure  4 ) .  The 
percentage of f i s h  aged 1.3 and 0.3 decreased through the  season w h i l e  those 
aged 2.3 and 2.2 increased. 

The harves t  o f  290,205 sockeye salmon was est imated t o  be comprised o f  
110,430 Ch i l koo t  Lake f i s h ,  168,361 C h i l k a t  Lake f i s h ,  and 11,414 f i s h  from 
Berners Bay/Chi lkat Mainstem (Appendix Table 2).  F i sh  o f  both Ch i l koo t  and 
C h i l k a t  Lake runs were caught i n  each f i s h i n g  p e r i o d  du r ing  t h e  17-week 
season (F igure  5) .  F ish  from Berners Bay/Chi lkat Mainstem were present  i n  
appreciable numbers o n l y  du r ing  the  f i r s t  f o u r  weeks o f  t h e  season; catches 
o f  these f i s h  occurred p r i m a r i l y  i n  Sect ions 15-B and 15-C. 

The harves t  o f  Ch i l koo t  Lake f i s h  was p r i m a r i l y  f i s h  aged 1.3 (77.9%), 2.3 
(13.8%), and 1.2 (6.3%) (Appendix Table 3 ) .  The re1 a t i v e  abundance o f  a1 1  age 
classes changed l i t t l e  throughout t he  season, however age c lass  2.3 f i s h  
increased s l i g h t l y  as the  season progressed w h i l e  f i s h  aged 1.2 decreased 
s l i g h t l y  (see F igure  6C). A  m a j o r i t y  (54%) o f  t h e  harves t  was males. 



The ca tch  o f  C h i l k a t  Lake f i s h  was dominated by f i s h  aged 2.3 (59.3%), 2.2 
(30.1%), and 1.3 (7.7%) (Appendix Table 4). F i sh  of a l l  o the r  age c lasses 
combined accounted f o r  approximately 3% of t h e  catch.  E a r l y  i n  t h e  run, 
(F igure  68) age 1.3 f i s h  dominated most catches and accounted f o r  33.1% t o  
65.0% o f  t h e  harvest .  The percent  o f  f i s h  aged 1.3 dropped sha rp l y  t o  19.8% 
o f  t h e  ca tch  d u r i n g  week 32 (3 - 9 August) and cont inued t o  decrease s t e a d i l y  
t o  approximate ly  1% o f  harves t  i n  t h e  l a s t  t h ree  sampling 'per iods.  The 
r e l a t i v e  abundance o f  f i s h  aged 2.3 and 2.2 increased as t h e  season 
progressed, account ing f o r  t h e  m a j o r i t y  o f  t he  ca tch  a f t e r  27 Ju l y .  Females 
were s l i g h t l y  more abundant than males i n  t h e  harvest .  

The harves t  o f  Berners Bay/Chil k a t  Mainstem was comprised p r i n c i p a l l y  of two 
age c lasses:  0.3 (44.8%) and 1.3 (39.8%) (Appendix Table 5) .  F i sh  aged 0.3 
comprised a g r e a t e r  p r o p o r t i o n  o f  catches du r ing  t h e  f i r s t  s i x  weeks of t h e  
season, a f t e r  which age 1.3 f i s h  were g e n e r a l l y  most abundant (F igure  6A). 
F i sh  o f  t h i s  s tock  group were extremely r a r e  a f t e r  s t a t i s t i c a l  week 34 (17 - 
23 August). A m a j o r i t y  (56%) o f  t h e  harves t  were males. 

Annual escapements f o r  t h e  p e r i o d  1976 t o  1985 have averaged 83,218 sockeye 
salmon t o  Ch i l koo t  Lake and 82,543 t o  C h i l k a t  Lake. The escapement i n  1986 o f  
88,024 t o  C h i l  koot  Lake was above average, w h i l e  t h a t  t o  C h i l  k a t  Lake (23,947 
f i s h )  was t h e  lowest  on record.  

The est imated escapement i n t o  C h i l k a t  Lake was 23,947 sockeye salmon. The 
w e i r  was operated from 18 June through 14 November (see Appendix Table 6 ) .  
More than 94% o f  t h e  escapement pas t  t h e  w e i r  occurred f rom 21 August through 
mid-October (F igure  7).  

The est imated escapement i n t o  Ch i l koo t  Lake was 88,024 f i s h .  The w e i r  was 
operated from 6 June through 29 October (see Appendix Table 7 ) .  The 
escapement was s l  i g h t l y  l e s s  d ispersed than the  C h i l  k a t  Lake escapement 
(var iance = 272 versus 283). Approximately 57% o f  t h e  escapement occurred 
f rom 29 J u l y  t o  19 August. A weakly de f i ned  mode occurred on 7 J u l y  and a 
s t ronger  mode occurred on 9 August (F igure  7) .  

The C h i l  k a t  Lake escapement was dominated by f i s h  w i t h  two f reshwater  annu l i  
(88.1%), c o n t r i b u t e d  by f i s h  aged 2.1 (1.0%), 2.2 (24.9%), and 2.3 (62.2%) 
(see Appendix Table 8 and note small o r  l a c k i n g  sample s i zes  e a r l y  i n  t he  
season). F i sh  aged 1.2 and 1.3 accounted f o r  6.2% and 3.5% o f  t h e  escapement, 
respec t i ve l y ,  and f i s h  aged 3. c o n t r i b u t e d  2.1% o f  t h e  escapement. The 
p r o p o r t i o n  o f  age 1.3 f i s h  i n  1986 i s  t he  smal les t  observed f o r  a l l  years 
from 1981 through 1985. Per iod est imates o f  age composit ion show t h a t  f i s h  
aged 1.2 and 1.3 decreased i n  r e l a t i v e  abundance through t h e  season and those 
aged 2.2 and 2.3 increased (F igure  8A). Males comprised 59% o f  t he  
escapement. Th is  preponderance o f  males was seen across most age c lasses 
except ages 2.2 and 3.2 where approximately equal numbers o f  each sex were 
observed. 

I n  t h e  Ch i l koo t  Lake escapement, f i s h  aged 1.3 (67.2%) dominated samples, 
w h i l e  f i s h  aged 2.3 (16.7%) and 1.2 (12.9%) were common (see Appendix Table 
9 ) .  Trends through t ime  i n  the  age composit ion o f  t h e  escapement (F igure  8B) 
show t h a t  f i s h  aged 1.3 and 2.3 increased s l i g h t l y  i n  r e l a t i v e  abundance, 



while age c l a s s  1.2 f i sh  decreased as the  season progressed. Sex composition 
data reveals t h a t  ma1 e s  were much more abundant (61%). This trend was evident 
across a l l  time periods and age c lasses .  The same dominance of males was 
observed in t he  1985 data .  This dominance was especia l ly  evident among f i sh  
aged 1.2 where males were more abundant by a 7.7:l r a t i o  which compares t o  a 
12.4:l r a t i o  in 1985, and con t ras t s  t o  previous s tudies  in  1981, 1982, 1983, 
and 1984 where t h i s  same r a t i o  was 1:1, 0.9:1, 1.8:1, and 5:1, respectively.  

Limited samples col lected from the mainstem Chilkat River on 9 October 
indicate  t ha t  a majority (76.3%) of ocean-age-.3 f i s h  were present while f i s h  
with no freshwater annul us (aged 0. ) dominated (56.1%) freshwater age groups 
(Appendix Table 10).  Fish aged 0.3 (49.1%) and 1.3 (26.3%) were most 
abundant, followed by f i s h  aged 1.2 (14.9%). Males were more abundant (59%) 
than females in these samples. 

Samples col lected from the  Lace River in Berners Bay on 23 and 24 August were 
dominated by f i s h  aged 1. (60.8%) and 0. (38.0%) (Appendix Table 11) .  
Ocean-age-.3 f i s h  (82.5%) were the dominant ocean-age, while ocean-age-.2 
f i s h  were common (15.3%). Among individual age c lasses ,  f i s h  aged 1.3 were 
most abundant (46.0%) followed by f i s h  age 0.3 (35.4%) and 1.2 (12.7%). 

E x ~ l o i  t a t i on  Rates 

The t o t a l  r u n  of sockeye salmon from Chil koot Lake was 198,554 f i s h  of which 
110,430 were caught and 88,124 escaped t o  spawn (Table 3 ) .  The exploi ta t ion 
r a t e  f o r  t h i s  r u n  was 56%. The t o t a l  r u n  of Chil kat Lake sockeye salmon was 
192,308 of which 168,361 were harvested and 23,947 escaped t o  spawn. The 
exploi ta t ion r a t e  f o r  t h i s  r u n  was 88%. 

Exploitation r a t e s  f o r  Chilkoot and Chil kat Lake sockeye salmon tended t o  
increase d i r e c t l y  with ocean-age regardless of stock (Table 3 ) .  No 
exploi ta t ion was seen in ocean-age-.l f i s h .  Among ocean-age-.2 f i s h ,  38% of 
the  Chil koot Lake f i s h  and 87% of the  Chil kat f i s h  were caught, while among 
ocean-age-.3 f i s h  58% of the  Chil koot Lake f i s h  and 88% of the  Chilkat Lake 
f i sh  were harvested. Ocean-age-.4 f i s h  from Chilkoot Lake were exploited a t  
55%; f i s h  from t h i s  ocean age were r a r e  from Chilkat Lake. 

Size a t  Aqe bv Sex and Stock 

The mean lengths of Chilkat Lake sockeye were longer than those of Chilkoot 
Lake and Berners Bay/Chilkat Mainstem f i s h  from same age group and sex (Table 
4 ) .  In the  D i s t r i c t  115 catch, Chilkat Lake f i sh  were l a rger  in length than 
both Chilkoot Lake f i s h  and Berners Bay/Chilkat Mainstem f i s h ,  which were of 
s imilar  s i z e .  Differences were greater  among 2 and 3-ocean- age f i s h  with the  
g rea tes t  average di f ference in age-2.2 f i s h ;  Chilkat Lake f i s h  were 67 mm 
longer than Chilkoot Lake f i s h .  Among ocean-age-.3 f i sh  those aged 2.3 from 
Chilkat Lake were an average 24 mm longer than Chilkoot Lake f i s h .  In a l l  
three  stocks,  average length increased with ocean age. 

Chil koot Lake f i s h  of ocean-age- .3 sampled from catches and escapements were 
s imilar  in s i z e  (Table 4 ) .  However, ocean-age-.2 f i s h  samples from the  
catches were longer than those sampled from the escapement. The average 
di f ference in mean lengths was g rea tes t  among f i s h  aged 1.2 (32 mm). Within 
the  catch samples, males were l a rger  in a l l  age c lasses .  This was a lso  t r ue  



among escapement samples w i t h  the  except ion o f  ocean-age-.2 f i s h ,  ages 1.2 
and 2.2, where females were l onger  than t h e i r  male counterpar ts  by 21 mm and 
34 mm, r e s p e c t i v e l y .  

On t h e  average, C h i l k a t  Lake f i s h  o f  ocean-age-.3 sampled from escapements 
were l onger  i n  l e n g t h  than those sampled from catches w i t h  t h e  g r e a t e s t  
average d i f f e r e n c e  among f i s h  aged 1.3 (14 mm) (Table 4).  F i s h  o f  ocean- 
age-.2, on t h e  o the r  hand, were g e n e r a l l y  longer  i n  ca tch  samples; f i s h  aged 
1.2 and 2.2 were 46 mm and 16 mm smal ler ,  respec t i ve l y .  Males i n  bo th  catches 
and escapements e x h i b i t e d  longer  mean lengths  across a l l  age c lasses except 
among f i s h  aged 1.2 where females were an average o f  3  mm longer  i n  catches 
and 48 mm l onger  i n  escapements. 

The average l e n g t h  da ta  f o r  Berners Bay/Chi lkat Mainstem i s  n o t  adequate t o  
make comparisons between average lengths  i n  catches and escapements as o n l y  a  
p o r t i o n  o f  t h e  spawning grounds were sampled and may n o t  be rep resen ta t i ve  of  
t h e  e n t i r e  spawning popu la t ion .  However, t h e  average l e n g t h  o f  t h e  samples do 
i n d i c a t e  a  general t r e n d  i n  a1 1  age c l  asses, p a r t  i c u l  a r l y  among ocean-age- .2 
f i s h  where f i s h  i n  t h e  escapement were smal le r  than those i n  t h e  catch.  

The temporal d i s t r i b u t i o n  o f  t h e  average l e n g t h  o f  ca tch  samples from each 
s tock  i s  presented i n  Appendix Tables 12 t o  14. F i sh  aged 1.3 and 2.3 from 
Ch i l koo t  Lake and C h i l k a t  Lake increased by an average o f  15 t o  30 mm du r ing  
the  season. F i sh  o f  a1 1 o the r  age groups showed no apparent t rends.  

The temporal d i s t r i b u t i o n  o f  l e n g t h  da ta  i n  escapements was presented by 
McPherson and McGregor (1987). Length da ta  from C h i l k a t  Lake i n d i c a t e d  no 
obvious t rends  over  t ime. Length samples from the  Chi1 koot  Lake escapement 
i n d i c a t e d  t h a t  f i s h  aged 1.3 and 2.3 increased 25 t o  30 mm as t h e  season 
progressed and t h a t  f i s h  o f  o the r  age c lasses showed no apparent t rends .  

Mean Dates o f  M i s r a t i o n  

Th is  s e c t i o n  summarizes t h e  mean dates o f  harvest  and escapement by age and 
s tock  group. S i g n i f i c a n t  d i f f e r e n c e s  i n  average m ig ra to ry  t i m i n g  were ev ident  
i n  bo th  i n t e r -  and i n t r a - s t o c k  comparisons. 

Catch: 

The mean date  of t h e  harves t  o f  Berners Bay/Chi lkat  Mainstem f i s h  was 
e a r l i e s t  (20 J u l y ) ,  f o l l owed  by Ch i l koo t  Lake (17 August), and C h i l k a t  Lake 
(22 August) (Table 5 ) .  

L i t t l e  d i f f e r e n c e  was found among the  mean dates o f  harves t  o f  t h e  p r i n c i p a l  
age c lasses i n  t h e  Ch i l koo t  Lake run, al though younger f i s h  were harvested 
s l i g h t l y  e a r l i e r .  F i sh  aged 1.2, 1.3, and 2.3 e x h i b i t e d  mean dates o f  
harves t  o f  12 August, 18 August, and 19 August, r e s p e c t i v e l y  (Tab1 e  5 ) .  The 
c e n t r a l  50% o f  t h e  r e t u r n  was harvested du r ing  the  p e r i o d  10 - 30 August. 
Age c lass  1.2 f i s h  e x h i b i t e d  the  most d ispersed harvest  as i n d i c a t e d  by a  
standard e r r o r  (se) o f  2.3 weeks, w h i l e  f i s h  aged 2.3 were t h e  l e a s t  
d ispersed (se = 1.8 weeks). 

I n  c o n t r a s t  t o  t h e  Ch i l koo t  Lake re tu rn ,  t he  mean dates o f  harves t  f o r  the  
major age c lasses i n  t h e  C h i l k a t  Lake r e t u r n  were d i s s i m i l a r .  F i sh  o f  



freshwater-age-1. were harvested much earlier than those aged 2. Fish aged 
1.2 and 1.3 exhibited mean harvest dates of 5 and 6 August, respectively, 
while those for fish aged 2.3 and 2.2 were 23 and 26 August, respectively 
(Table 5). The central 50% of the return was harvested during the period 10 
August to 6 September. The harvest of age 1.2 fish was the most dispersed (se 
= 2.9 weeks) and that of fish aged 2.2 the least (se = 1.6 weeks). 

Most fish from Berners Bay/Chilkat Mainstem were harvested early in the 
season as was indicated by mean dates of harvest for fish aged 0.3 (18 July) 
and 1.3 (22 July) . 
Escapement: 

The mean dates of escapement (MDE) for Chil koot Lake and Chil kat Lake 
compared to trends seen in the catch. All major age classes in the Chil koot 
Lake return exhibited similar dates of arrival, however, fish aged 1.2 (MDE = 
31 July) arrived slightly more than one week earlier than those aged 1.3 (MDE 
= August) and 2.3 (MDE = 7 August) (Table. 5 ) .  The escapement of fish aged 2.3 
was the most dispersed and that of age class- 1.2 the least. The Chil kat Lake 
mean dates of escapement and associated statistics are based on small sample 
sizes in many strata. Available data indicate that the escapement of fish 
aged 1.2 was earliest, followed by fish aged 1.3, 2.2, and 2.3. 

DISCUSSION 

The visual freshwater classification technique used to a1 1 ocate stock groups 
in Lynn Canal is successful for several reasons. First, all freshwater age 
groups were included. All. fish were classified to one of three stocks around 
which a complete measure of confidence could be calculated. Second, high 
overall classification accuracies in all test matrices indicate that initial 
point estimates used for in-season management purposes were simil ar to the 
post-season estimates. Additionally, separation of the Berners Bay/Chilkat 
Mainstem stock from Chilkat Lake improved the stock contribution estimates 
and corresponding exploitation rate estimates. Finally, the technique is very 
cost effective and requires less time when compared to stock classification 
methods that rely on linear or pattern measurements generated from computer 
hardware and software. 

Only scales collected in 1986 were used in the analyses. The results indicate 
that differences in scale patterns are persistent from year to year as 
evidenced by the high accuracy of all correction matrices. Inclusion of 
in-season catch proportions in the blind tests results in an overall 
classification accuracy that closely represents conditions within the catch. 

The calculation of exploitation rates by 'run provides the opportunity to 
evaluate the success of management decisions aimed at selectively harvesting 
one or both runs (Chilkoot and Chilkat Lakes) while achieving preset 
escapement goals. In 1986, Chilkoot and Chilkat Lake sockeye salmon were 
exploited at dissimilar rates, 56% and 88%, respectively (Table 4). The 
escapement at Chil koot Lake was 10% above the upper range of the desired 
escapement goal while that at Chil kat Lake was only 34% of the desired lower 
range. Fishery openings by time and area in 1986 were similar to those in 
1985 when both runs were harvested at approximately 70%. During the 1986 



season, i n fo rma t ion  was n o t  a v a i l a b l e  t o  i n d i c a t e  whether t he  h igh  catches o f  
C h i l k a t  f i s h  were due t o  a  longer-than-average residence i n  t h e  f i s h e r y  o r  t o  
an extremely s t rong  r e t u r n  (pers. comm. Ray Staska, ADF&G, Haines) . Weekly 
management dec is ions  are  based i n  p a r t  on escapement counts t o  date.  
Escapement t o  C h i l  koot  Lake occurs l e s s  than one week removed f rom t h e  
f i shery whi 1  e escapement t o  Chi 1 k a t  Lake i s  approximately four  weeks removed 
from t h e  f i s h e r y .  Consequently, t h e  r e s u l t s  o f  management dec is ions  can be 
evaluated a t  Ch i l koo t  Lake p r i o r  t o  t h e  subsequent week's opening. However, 
a t  C h i l k a t  Lake up t o  f o u r  weeks o f  openings and c losures  ' can occur.  An 
improved method o f  es t ima t ing  t h e  C h i l k a t  Lake escapement on a  t i m e l y  bas is  
i s  needed t o  avo id  f u t u r e  dev ia t i ons  from t h e  des i red  escapement goa l .  

Es t imat ion  o f  t h e  mean dates o f  a r r i v a l  i n  t he  harves t  i s  a  f i r s t  s tep  toward 
c a t a g o r i z i n g  runs o f  Lynn Canal sockeye salmon i n t o  e a r l y ,  l a t e ,  and average 
runs w i t h  respect  t o  m ig ra to ry  t im ing .  This  technique was used by Mundy 
(1982) f o r  Yukon R ive r  chinook salmon. The 1986 mean dates o f  harves t  (MDH) 
i n d i c a t e  t h a t  t h e  C h i l k a t  Lake r u n  a r r i v e d  l a t e r  (by f i v e  days) than t h e  
C h i l  koot  Lake run. Th i s  was s i m i l a r  t o  t rends  i n  1983, 1984, and 1985 when 
t h e  d i f f e r e n c e s  were 3, 4  and 6  days l a t e r ,  r e s p e c t i v e l y .  In te rannua l  
comparisons o f  MDH data  i n d i c a t e  t h a t  t h e  1986 harves t  o f  bo th  runs was l a t e r  
than i n  t h e  t h r e e  prev ious years. The 1986 MDH of 17 August i n  t h e  C h i l  koot  
Lake r u n  compares t o  prev ious years: 7  August 1983, 31  J u l y  1984, and 12 
August 1985. S i m i l a r l y ,  t h e  MDH i n  1986 of 22 August f o r  C h i l k a t  Lake was 
l a t e r  than t h e  MDH's o f  10 August, 4  August, and 18 August f o r  t h e  respec t i ve  
1983, 1984, and 1985 migra t ions .  

The use o f  cumulat ive m ig ra to ry  t ime d e n s i t i e s  (Mundy 1979) t o  descr ibe  
average m ig ra to ry  t i m i n g  i s  advantageous because t h e  i n f l u e n c e  o f  l a r g e  
in te rannua l  f l u c t u a t i o n s  i n  abundance are  removed. When these est imates are 
summed across years t o  c a l c u l a t e  an average dens i ty ,  each yea r  i s  weighted 
equa l l y .  An average p r o b a b i l i t y  o f  ca tch  i n  each t ime i n t e r v a l  i s  used t o  
fo recas t  abundance by s tock  on an in-season basis.  

Lynn Canal sockeye salmon catches have been p r e c i s e l y  c l a s s i f i e d  by s tock  
(Ch i l koo t  and C h i l k a t  Lakes) and age s ince  1981, a f f o r d i n g  a  unique 
s t r a t i f i c a t i o n  o f  m ig ra to ry  t ime dens i t i es .  Forecast ing by s tock  i s  d e s i r a b l e  
as separate escapement goals a re  s e t  f o r  each lake .  The C h i l  koot  Lake MDH f o r  
a l l  p r i n c i p a l  age c lasses was s i m i l a r  t o  1983 t o  1985. W i th in  t h i s  stock, 
s t r a t i f i c a t i o n  by age may n o t  reduce v a r i a b i l i t y  i n  f o recas t i ng .  The 
s i g n i f i c a n t  d i f f e r e n c e  ( p  < 0.0001) i n  m ig ra to ry  t i m i n g  between f reshwater  
age c lasses o f  t h e  (Table 5 )  C h i l  k a t  Lake r u n  suggests t h a t  i t  would be 
appropr ia te  t o  d i v i d e  t h a t  sockeye popu la t ion  i n t o  two components. Also, i f  
two d i s c r e t e  temporal components e x i s t ,  separate s t r a t e g i e s  f o r  s e t t i n g  and 
ach iev ing  escapement goa ls  need t o  be evaluated. The presence of d i s c r e t e  
t i m i n g  f o r  age c lasses w i t h i n  the  C h i l k a t  Lake run  has f i s h e r y  management 
imp1 i c a t i o n s .  
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Figure  1. Map o f  Lynn Canal showing the  f i s h i n g  d i s t r i c t  and sec t ions  (e.g., 
15-C) and p r i n c i p a l  spawning and r e a r i n g  areas. 
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Figure 2.  Photographs which i l l u s t r a t e  typical  sca le  patterns of sockeye 
salmon with one freshwater annulus from Chilkoot Lake, Chilkat 
Lake, and Berners BaylChil kat Mai nstern stocks.  
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Figure 3.  Photographs which i l l u s t r a t e  typical scale patterns of sockeye 
salmon with two freshwater annuli from Chilkoot Lake, Chilkat 
Lake, and Berners Bay/Chi 1 kat Mains tern stocks. 



Q
 

b
 

I m
 

e*) G 
b
 

4
 

@
3 

4
 

'4 





0 A C E 0 . 3  
+ ACE 1 . 2  
0 ACE 1.3 

Figure 6. Weekly age composition of sockeye salmon harvested in Lynn Canal, 
by stock, 1986. Confidence intervals are + one standard error.  
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Table 1 .  Class i f icat ion matrices f o r  visual c l a s s i f i c a t i o n  models of f resh-  
water age c lasses  of sockeye salmon stocks contributing t o  the Lynn 
Canal ( D i s t r i c t  115) d r i f t  g i l l n e t  f i she ry ,  1986. 

-- - ~ -  - - 

Model: Fish aged 1. (Statistical Weeks 25 - 28; 15 June - 12 July) 

Actual Stock 
of Origin 

-wle 
Size 

-- - -  - 

Classified Group of Origin 
-- - 

Chilkoot Chilkat Berners/Mainstem 

~~t 

Chilkat 

B@mers/Mainstan 

Ovedl Classification Accuracy = .929 

Model: Fish aged 1. (Statistical Weeks 29 - 38; 13 July - 20 SeptembeF) 

Actua l  Stock 
of Origin Size 

Classified Group of Origin 

Chilkoot Chilkat B e m m t e m  

Chilkat 7 .I43 .857 

Overall Classification Accuracy = .990 

-1: Fish aged 2. (All Weeks: 15 June - 20 Swtenberl 

Actua l  Stock 
of  Origin 

Classified Group of Origin 

?& Chilkoot Chilkat BernerslMairstem 

Chilkoot 

Chilkat 

Berners/lrlainstea! 

Overall Classification Accuracy = 1.000 

-1: Fish aged 3. (All Weeks; 15 June - 20 September) 

Actual Stodc 
of Origin Sample 

Size 

Classified G r o u p  of Origin 

Chilkoot milkat 
ChiUroot 

Chilkat 

Overall Classification Accuracy = 1.000 



Table 2 .  Comparison of in-season versus post-season weekly stock canposition 
estimates of the Lynn Canal sockeye salmon harvest, 1986. 

Week In-season Post-season In-season Fost-season In-seam Postseason 

--- ----- -- --------- 
Total 1/ 0.385 0.381 0.574 0.580 0.041 0.039 

1/ Weighted by weekly catches. 



Table 3. F i s h  openings e f f o r t  harvest and CPUE of sockeye salmon i n  Lynn Canal 
( ~ i s t z c t  115) & date &d s t a t i s t i c a l  week, 1986. 

S t a t i s t i c a l  Dates Houra Boat. CPUe 
Section Week Fished ( H )  (B) 1/ Catch Fish/Boatday ..................................................................... 
15-A 2/ 25 6/15 - 6/18 72 34 355 3.5 

- - - -  

Total 290,205 .......................................................................... 
1/ Ray St-, ADFMI. Com. Fish Div., Haines, U.S.A. 

2/ Section 15-A open south of the la t i tude of the muthemumst t i p  of Seduction Point. 

3/ Section 15-A open same as abova. 
Section l5-C open south of the la t i tude of Point Brid t and north and east  of a l i n e  
from a pint on the eastern mainland shore a t  the lat%uda of Vanderbilt Rcef Light t o  
Vanderb It Reef Light t o  L i t t l e  Island Light. 

4/ Section 15-A open same as above. 
Section 15-8 open south of the la t i tude of Point St.  Ma.ry. 
Section 15-C open same as above. 

5/ Section l5-A open same as above. 
Section 15-C open within two nautical  m i l e s  of the =stern shore of Lynn Canal. 

6/ Section 15-A open south of the la t i tude of the southernmost t i p  of Talsani Island. 

7/ Section l5-A open. 

8/ Section 15-A open. 
Section 15-C open. 

9/ Section 15-A open from 12:Ol .m. 8/24 through 12:00 noon 8/25 i n  a l l  areas and from 12:OL 
p.m. 8/25 throu h 12.00 naon 8/26 i n  the waters of Chilkoot In le t  and Lutak In le t  
north of seductqon point. 
Section 15-C open i n  a l l  areas from 12:01 p.m. 8/25 through 12:00 noon 8/26,and from 12:00 
p.m. 8/25 through 12:OO noon 8/26 i n  the waters within two 
nautical miles of the western shore of Lynn Canal. 

10/ Section 15-A open from 12:01 p.m. 8/31 through 12:00 noon 9/3. 
Section 15-C open from 12:01 p.m. 8/31 through 12:00 noon 9/2. 

11/ Section 15-A open i n  all areas from 12:Ol p.m 9/7 through 12:00 noon 9/9 and frm 12:01 p.m. 
9/7 through 12:00 noon 9/10 i n  the waters of Chilkoot I n l e t  and Lutak In le t  north of the 
la t i tude of the southernmost ti of Seduction Point. 
Section 15-c open 12:01 p.m. 9/% through 12:00 noon 9/9. 

12/ Section 15-A open from 12:01 p.m. 9/14 through 12:OO noon 9/17. 
Section 15-C open from 12:Ol p.m. 9/14 through 12:00 noon 9/16. 

13/ Section 15-A open. 
Section 15-C open south of the la t i tude of Point Bridget. 

14/ Section 15-A open. 
Section 15-C open. 



Table 4 .  Catch, escapement, total  run, and exploitation rates o f  Lynn Canal sockeye salmon by age c lass  and 
sys tern, 1986. 

........................................................................ 
Brood Year and Class 

1983 1982 1981 1980 1979 .................................................. 
system 0.2 1 .  0 .3  1.2 2 . 1  0.4 1.3 2.2 1.4 2.3 3.2 2.4 3 .3  Total ......................... --------------- ----------- ------ 

Chillmot Lake 
, 

Catch N 
% 

escapement N 43 11,367 
% 0.05 12.90 

Total Run 

-1. Rate 

I 
N 

Chilkat L a b  
--- 

I 

Catch N 
' x 

Total Run N 
x 

-1. Rate 

Berners Bay/ Chllkat  Winstem ------------------- 
Catch N 437 5,114 1,139 21 4,541 19 2 141 

X 3.83 44.80 9.98 0.18 39.78 0.17 0.02 1.24 

Lace River 
Escapement X 1.2 1.0 3.5 2.4 

Chi lkat  Mainstem 
-t % 2.3 4.7 3.4 0 .9  4.1 1.5 0.9 0 . 9  0 . 9  100.0 ................................................................................................... 



Tab le  5. Average l e n g t h  by sex and age c l a s s  of sockeye salmon system ca tches  and escapements 
i n  Lynn  Canal,  1986. 

M Yur ud @R Clas 

-- 

Didrid 115 Catch 

k l r  k g .  w h  
St& h 
Svqie S i u  

. F-le h. m h  
St& h 
S q l r  Size 

a1 Fish Ikl. b q t h  
St& h 
Suolr Size 

F ~ l r  Lmpth 
Std. Ena 
S s i e  S i u  

YO. 8 
1 1  6 

6 

All Fiah k g .  Lmqth 
Std. h 
I s l e  Size 

Distict 115 Catch 

Male hg. k g t h  
Std. Erm 
L q l r  Sizr 

F v l r  Rvp. Lmpth 
St& Ermr 
S s l r  S i n  

All Fish Ikg. h g t h  
St& Erm 
Svqlr S i n  

k l r  kg. Lnqth 
Sth Enw 
-1s S i n  

Fcvlr Rvp. Lm9U, 
Std. Erm 
S q l r  Sizr 

no. 2 
1.7 
148 

All Fish kq. Lmqth 
Std. Errs 
S q l e  Size 



Table 5 .  Average leng th  by sex and age c lass o f  sockeye salmon system catches and escapements i n  

Lynn Canal, 1986 (cont inued) .  

Bcod YH md kp Clw 

-- 

Distict 115 Catch 

k l e  kg. Lmqth 501.5 5824 31.6 
Std. Emx 13.2 1.8 6.5 
Supin Size 10 123 40 

Fenle Ay. Lmgth 
Std. €nw 
W l e  Sizr 

all Fish kg. Lslqth 501.5 m . 6  SO30 63.0 519.1 450.0 507.1 
Std. Error 13  2 1.3 L 7  1.9 8.6 
Svqlr Size 10 217 48 1 219 1 7 - -- --- - 

Lrr Rim Escaorml 

klr k g . h g t h  439.0 v l z 5  503.0 479.4 
Std. Error 11.0 4.3 3.5 11.5 
Slqlr Sire 5 4 23 9 

Female Rvg. Lmgth 
Std. Emrr 
Suqle S i n  

R11FiJl Rvg.Lmgth 439.0 ' S . 8  4TL3 
Std. Emrr 11.0 4.3 3.4 5.0 
S q l e  Size S 4 66 24 ---- 

millot R i v e r  k l m t n  E r e  

klr Ikg. Lwgth 449.2 593.8 444.7 600.0 569.0 600.0 
Std. Emx 19.7 4.6 9.3 9.8 
SIlqle Sire 6 28 15 1 15 1 

Feule kq. LPn)th 510.0 XS.4 482.0 
Std. Emx 4.4 18.0 
Srple Site 1 28 2 

111 Fish Rvq. Lmgth a . 4  579.6 449.1 600.0 510.5 600.0 % L O  WO 
St& Ermr 2). 0 3.7 8.8 5.3 
w l e  Size 7 51i 17 t #) 1 I 1 - -- -- -- - 
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Appendix Table 1. Age composit ion o f  sockeye salmon harvested i n  the Lynn Canal d r i f t  g i l l n e t  
f ishery,  by f i s h i n g  per iod ,  1986. 

Bnxd Year ad Aga c l a  
1983 - 1982 1981 1980 1979 

0.2 0.3 1.2 0.4 1.3 2.2 1.4 2.3 3.2 2.4 3.3 Total 

Statistical 25 (m 15 - 21) 

Catch 

Saaple - 1 120 58 245 8 2 21 1 1 457 
R r c a t  0.2 26.3 12.7 53.6 1.8 0.4 4.6 0.2 0.2 100.0 
Std. Rmr 0.2 2.1 1.6 2.3 0.6 0.3 1.0 0.2 0.2 
Catch 3 362 175 739 24 6 63 4 3 1379 

47 59 
0.7 11.6 14.5 =t-= 

Std. Ermr 0.4 1.6 1.8 
Catch 35 541 679 

74 - 3 2  3% 11.1 
276 8 1 52 66!5 

P c n a t  4 . 5  1.2 0.2 7.8 100.0 
Std. Ermr 0.8 1.8 1.2 1.9 0.4 0.2 1.0 
Catch 236 2066 670 2501 72 9 471 6025 

Statistical Wcdc 29 ( M Y  13 - 19) 

baaple mmbr 
eercult 
Std. EITor 
Catch 

Statistical b& 30 ( J u l y  20 - 26) 

Saaplammbr 2 30 34 223 14 79 1 383 
Percat 0.5 7.8 8.9 58.2 3.7 20.6 0.3 100.0 
Std. Rmr 0.4 1.4 1.5 2.5 1.0 2.1 0.3 
Catch 28 427 464 3172 199. 1124 14 5448 

~ - -- ~ 

Statistical Week 31  ( J u l y  27 - August 2) 

s=@e - 
Percent 
Std. Rmr 
Catch 

statistical WadC 32 ( A u g u s t  3 - 9) 

S.za@e Nmkr . 
Amnt 
Std. Error - 

Statistical wa* 33 ( A u g u s t  10 - 16) 

xt- 
Std. Error 
Catch 

statistical ~ e d r  34 (~ugust 17 - 23) 

SampleMnnbcr 2 4 39 
P c m n t  0.2 0.3 3.1 
Std. Error 0 .1  0.2 0.5 
Catch 135 271 2642 

Statistical Week 35 (August 24 - 30) 

Zt- 4 37 616 178 3 418 6 3 1265 
0.3 2.9 48.7 14.1 0.2 33.0 0.5 0.2 100.0 

Std. Ermr 0.2 0.5 1.4 1.0 0.1 1.3 0.2 0 .1  
Catch 113 1017 17425 5035 85 11824 l 7 0  85 35784 

Statistical wa* 36 (August 31 - Sept. 6) 

Saaple mnber 
Pt-t 
Std. Error 
Catch --- 

Statistical Wecr 37 (Scpt. 7 - 13) 

-le Nmkr 7 114 215 3 332 22 1 694 
Perbmt 1.0 16.4 31.0 0.4 47.8 3.2 0.1 
Std. m r  

100.0 
0.4 1.4 1.8 0.2 1.9 0.7 0.1 

Catch 100 1630 3075 43 4748 315 14 9925 

Statistical Weeks 38 - 41 (Sepf. 14 - 20) Octobar 5 - 11 
a l e  Nmber 4 53 324 1 573 32 2 6 995 
Percult 0.4 5.3 32.6 0.1 57.6 3.2 0.2 0.6 
Std. etmr 

100.0 
0.2 0.7 1.5 0.1 1.6 0.6 0.1 0.2 

Catch 26 337 2060 6 3645 203 12 38 6327 

C c m b h z d  Pcriode (Perqntagca are weimted by pcriod catches) 

Ez&t-- 
34 517 538 1 3952 1679 27 3740 90 12 16 10606 

0.2 1.8 3.6 (0.1 35.7 17.9 0.2 39.7 0.7 0.1 0.; 1M3.0 
Std. ec?Pr <0.1 0.1 0.2 0 . 1  0.6 0.5 (0.1 0.6 0.1 (0.1 (0.- 
Catch 437 5114 10552 21 1 0 3 W  51961 546 115180 2103 301 381 290205 



8LS ' 61 ZVE'6 589'6 ICE 

000'1 LBV'O S6P'O 810'0 
ffi6 E9V OLV LI 
OF6 E9P OLV L1 

000'1 600'0 EVZ'O 1L9'0 P80'0 
E8E 1 €6 LF 2 ZE 
ERE 1 E6 LSZ ZE 

E6Z'P 198 L60'E OW 

SZ0'9 EVF 081'E ZOE'Z 

000' I 10 9PL'O EZI'O 
90) ES EOE Of 
90) EE EOE Of 

000'1 ZOO'O 990'0 L99'0 991'0 
LSP 1 OE FOE IZI 
Lf V 1 OE FOE 121 

SSE 96 EOE 91 

000'1 , ZOK'O VS8'0 VP0'0 
LET V1 L11 9 
LEI PI Lt1 9 

E06 ZFF 1SE VLL'O1 OSV'8 VZE'Z 106'L Z6O't 608'9 q3le3 
WT-o TKO-o 0.0 VVO'O 0-0 VVO'O 690-o 0.0 ~~0.0 /P as 
9PO'O LSO.0 000'1 ffiE.0 988'0 OVZ'O VOV '0 V11.0 EOL'O /E 'dard 
B'EP 8.9~ 0.~1 B'ZZE O'OIP 8.211 P'EBE O'EF P'OEE /Z ~TW ZE 
PP LZ LI 60s 01, 66 L6E EE VVE /t a1- 

L6F 22 86E LLT ZPZ'Z 286'1 098 890'2 VVZ PZB'T r133W 
101.0 0.0 9~0.0 0'0 ELO'O 0-0 OFO'O 6~0.0 0-0 1so.o /V as 
Z21.0 E10.0621'0 000'1 LSP'O 6E8.O 6L2'0 IZV'O 8V1.0 Z6S.0 /E 'dard 
8'08 0.E 8'ES O'PZ E'EOE O'L81 E'911 6'6LZ O'EE 6.9~~ /Z at* IE 
18 E VF VZ 682 L8T Z01 V6Z EE 19~ /I a1dnreS 

L68 1 82, SSP 602'2 010'1 661'1 ZPE'Z 1 66Z 620'Z WSe3 
~11.0 0-0 ozo'o 0.0 so1 -0 0.0 190.0 660.0 0.0 0.0 290.0 /v as 
891'0 110'0 L11'O 000'1 SOV'O E9L'O BZE'O OEV'O 000'1 9ZZ'O FSS'O /E 'a 
I'E~ 0.1 1-OE O'ZE E'FFI 0'1~ ~'08 9.~1 0'1 o'tz 9'2~1 /za~dQ=S OE 
E9 1 OE ZE FVT 1L VL FL1 1 1 Z 691 /1 a~dureS 

8EL E6E FVE 8F8' 1 8L9 081'1 L69' I EL1 VZS'1 Wl9 
8~1.0 1~0.0 0.0 ~11.0 0.0 690.0 OET -0 0.0 0~0.0 /P as 
ZLI '0 LZI'O 000'1 EEV'O L6L'O 18E'O S6E'O EOZ'O Z6V.0 /E 'dard 
6'69 6.1'2 0'82 9'0s 1 O'FF 9'S6 F'LE1 0'01 0.~21 /2 arm 62 
09 ZE 82 6E 1 SF V8 6P1 VK PET /I at* 

S9E'V €9 000'2 ZOE'Z SZ9 ILE PEG SEO'1 601 926 WJ+W 
PEO'O 0.0 cm.0 0.0 €01 '0 0.0 st0.0 EE~ '0 0.0 zm.0 /V as 
VZL'O L11.0 629'0 000'1 V01'0 E89'0 080'0 ZLI '0 00Z.O 162'0 /E 'd0-W 
8'18, O'L 8'022 O'XZ 1'69 0'1) 1'8Z 1.V11 O'ZI 1.201 /z~T- 8~ 
969 L PEZ VFZ 89 1~ LZ ZOI zt 06 /K at- 

662'1 89 669 9LS ZOE'1 EEE 696 SO1 '2 6 916'1 WV3 
2L1'0 0'0 890'0 0'0 180'0 0'0 620'0 001'0 0.0 090.0 /V 3S 
V9Z'O 960.0 ZL1'O 000'1 6LZ'O LVF'O BLZ'O LSV'O 8~c.0 OSS'O /E 'dard 
I'LO1 0'5 1'2~ 0.09 Z'E11 0'62 Z'V8 L'F81 0'61 ~'991 /Z a~* LZ 
1 f Z8 Of 01 1 62 18 6St 61 OPT /I at- 

66s E IEZ S9C LFE 2F SO6 EZ~ E 9E V8E WlW 
LBO-o 0.0 1~0.0 0.0 980.0 0.0 1~0.0 z11.0 0.0 0.0 OSO-o /t as 
PEV'O EEO'O ISZ'O 000'1 6S2'0 L9S'O TEE'O LOE'O 000'1 WV'O 8KP.0 /E 'dard 
9.861 0'1 9.9~ 0.1~1 0.81~ O'LT 0'101 s-OPT 0'1 0.21 F'LZI /z are 9z 
ZZZ I 001 IZt V11 L1 L6 IZ1 1 21 801 /1 at- 

-- -- 
91 91 88 81 OL TSZ 81 CEZ WlW 
E09'1 080'0 0'0 6V1'0 0'0 ZW'O 601 '0 0'0 680'0 /t 3s 
FM.0 000'0 000'1 8VZ'O OOE'O OEE'O LOL'O WS.0 OLL'O /E 'dard 
0'9 0'0 0'9 6'EE O'L 6'92 K'L6 O'L 1'06 /Z PZ 
9 t 01 9 VE L LZ LB L 08 /tar- 

PlOL 'Z t '0 Plqt 'E '2 .1 Plql 'E '2 .1 - leas 
-~=TPW a=itm/=-aa m ~=ITF~C~ =WI aocqrrw 

~~am a6y Ja1mwa.u pip was 





AFpBdix Table 3. -itim of scrdrcys d returning to Qlilhot Lake am3 harvcstsd in Lymn 
by f isshirg period. 1986. 

Bmoa Year & Age Clam 
- - 

1982 1981 1980 1979 
S t a t  
Week Sax Cfmp. 1.2 1.3 2.2 1.4 2.3 2.4 3.3 Total 

25 MLZd 50.6 Panat 4.4 88.4 6.4 0.8 100.0 
M e  49.4 Catch 11 222 16 2 251 

26 Male 43.8 Percant 13.5 76.4 0.7 0.9 6.9 0.9 0.7 100.0 
Fmmle 56.2 Catch 57 323 3 4 29 4 3 423 

27 Male 66.0 Parat 11.4 77.3 
Female 34.0 Catch 243 1,651 

28 Etala 36.3 Parat 16.0 72.6 0.9 0.9 9.7 
Famale 63.7 Catch 166 751 9 9 100 

29 Male 53.7 Paraant 21.6 67.6 
Fcnale 46.3 Catch 366 1,147 

30 Male 50.8 Psrcart 12.0 74.6 
Fcnale 49.2 Catch 281 1,748 

31 Male 61.6 m t  18.4 68.1 1.5 1.7 10.3 
Female 38.4 Catch 381 1,108 30 35 214 

32 Male 54.2 Paant 5.2 80.2 2.3 0.8 11.2 0.3 100.0 
Pbmale 45.8 Catch 412 6,336 185 61 886 21 7,901 

33 W e  56.8 Psrant 6.7 78.3 0.9 13.7 0.2 0.2 100.0 
Famale 43.2 Catch 1,434 16,727 188 2,916 48 48 21,361 

34 Male 52.0 Percent 5.6 77.6 1.4 0.5 14.7 0.2 100.0 
Fapal8 48.0 Catch 2,119 29,378 542 203 5,554 68 37,864 

35 e 52.6 Pcmnt 4.7 80.9 1.2 0.4 12.5 
W e  47.4 Catch 984 16.950 255 85 2,630 

36 Male 64.1 Felcent 3.7 77.5 0.9 0.4 17.1 0.4 100.0 
Fanale 35.9 Catch 365 7,!561 85 43 1,665 43 9,762 

37 Male 59.4 Fmcnt 3.1  71.6 1.3 1.9 22.0 
W e  40.6 Catch 69 1,579 29 43 486 

38-41 M e  57.4 Pnrent 4.5 64.2 3.1 1.4 26.9 100.0 
Female 42.6 Catch 19 272 13 6 114 424 

- - _ _ I - - -  



S t a t  
sax Ccllp- 1.2 1.3 2.2 1.4 2.3 3.2 2.4 3.3 Total 

- 

m e  
m e  

m e  
Prrlo 

W e  
?amale 

Male 
?male 

Male 
m e  

m e  
m e  

m e  
m e  

Male 
Fcmrls 

m e  
W e  

W e  
BQlle 

m e  
m e  

Male 
haale 

m e  
m e  

m e  
BQlle 

- 
Catch 

-t 
Catch 

Rnant 
Catch 

PerDmt 
catch 

PerDmt 
Qtch 

-t 
Catch 

Parcant 
catch 

Parcant 
catch 

Parcant 
Catch 

mrcent 
Catch 

Parcant 
Catch 

PareQlt 
Catch 

FncQlt 
Catch 

PeIumt 
Catch 

Total m e  47.1 
Female 52.9 

Parccnt 
Catch 



Appendix Tab le  5 .  Age compos i t i on  o f  sockeye salmon bound f o r  Berners B a y / C h i l k a t  Mainstern and 
h a r v e s t e d  i n  Lynn Canal, by f i s h i n g  p e r i o d ,  1986. 

Bmca Year ard Age Claas 

1983 1982 1981 . 1980 
stat c ax 
Wrrlc w. 0.2 0.3 1.2 0.4 1.3 2.2 1.4 2.3 Total 

25 W e  31.3 PerCalt 100.0 100.0 
m e  68.8 Catch 16 16 

26 W e  56.8 Percent 0.5 60.4 7.5 
m e  43.2 Catch 3 362 45 

27 W e  72.3 Percent 2.8 43.9 11.1 
Fmale 27.7 Catch 35 541 137 

28 WC 55.4 Pnccnt 5.4 47.3 10.5 35.3 0.2 1.2 100.0 
Famale 44.6 Catch 236 2,066 457 1,543 9 54 4,365 

29 Malt 50.0 Paecnt 
Famale 50.0 Catch 

30 W e  71.0 PeTCunt 3.1 47.6 8.0 
F 6 d e  29.0 Catch 28 427 72 

31 W 51.9 Pcrccnt 
Rsmle 48.1 Catch 

32 W e  55.8 Percent 
m e  4.2 Catch 

33 Male 42.1 Paant 
Female 57.9 Catch 

34 Male 50.0 Paant 6.4 32.8 8.4 
Female 50.0 Catch 135 271 69 

36 Male 50.0 Paant 49.4 50.6 100.0 
Feamle 50.0 Catch 43 44 87 --------- 

Total Male 55.8 Fercent 3.8 44.8 10.0 0.2 39.8 0.2 0.0 1.2 100.0 
Female 44.2 Catch 437 ,114 1,139 21 4,541 19 2 141 11.414 



lpendix Table 6. D a i l y  sockeye salmon counts and associated s t a t i s t i c s  from C h i l k a t  Lake Weir, 1986. 

_-_--------------------------------------------------------------- 
Dall Cumulative Dal 1 Proportion 

ox T o t d l  
Cumulative Proportion 

Date C-7 Count of Total 

June 18 
June 19 
June 20 
June 21 
June 22 
June 23 
June 24 
June 25 
June 26 
June 27 
June 28 
June 29 
June 30 

1 
2 

July 3 
4 is; 5 

July 6 
July 7 
July 8 
July 9 
July 10 

11 MI 12 
July 13 

14 
15 
16 
17 
18 
19 
20 M: 21 

July 22 
23 
24 
2 5 
26 

July 27 
July 28 
July 29 
July 30 
July 31 

1 AUg. 
A w .  
A u g  . 3 

4 Aug.  
Aug .  
Aug.  
Aug .  
A w .  

2 :  10 
Aug. 11 

2 :  :: 
8: :: 
Aug.  16 
Aug. 17 
Aug.  18 
Aug.  19 

i :  :P 
2 :  :: 
i :  :: 
2 :  :9 
2 :  :t 
iz: :: 



Appendix Table 6. D a i l y  sockeye salmon counts and associated s t a t i s t i c s  fran C h i l k a t  Lake Weir, 1986 
(cont inued) .  ----_------------------------------------------------ 

D a i  1 Cumulative D a l l  Pmgor t ion  Cumulative Proportion 
Date ~ounx count oZ Total  of Total ..................................................................... 

Sept. 1 8 1677 0.0003 0.0700 
Sept. 2 13 1690 0.0005 0.0706 
Sept. 3 14 1704 0.0006 0.0712 
Sept. 4 2 1706 0.0001 0.0712 
Sept. 5 535 2241 0.0223 0.0936 
Sept. 6 434 2675 0.0181 0.1117 
Sept. 7 348 3023 0.0145 0.1262 
Sept. 8 1108 4 13 1 0.0463 0.1725 
Sept. 9 3 90 4521 0.0163 0.1888 
Sept. 10 1252 5773 0.0523 0.2411 
Sept. 11 1241 7014 0.0518 0.2929 
Sept. 12 6 2 7076 0.0026 0.2955 
Sept. 13 963 8039 0.0402 0.3357 
Sept. 14 383 8422 0.0160 0.3517 
Sept. 15 1254 9676 0.0524 0.4041 
Sept. 16 485 10 16 1 0.0203 0.4243 
Sept. 17 5 40 10701 0.0225 0.4469 
Sept. 18 1649 12350 0.0689 0.5157 
Sept. 19 668 13018 0.0279 0.5436 
Sept. 20 1964 14982 0.0820 0.6256 
Sept. 21 625 15607 0.0261 0.6517 
Sept. 22 600 16207 0.0251 0.6768 
Sept. 23 4 14 16621 0.0173 0.6941 
Sept. 24 833 17454 0.0348 0.7289 
Sept. 25 9 13 18367 0.0381 0.7670 
Sept. 26 411 18778 0.0172 0.7841 
Sept. 27 0 18778 0.0000 0.7841 
Sept. 28 108 18886 0.0045 0.7887 
Sept. 29 111 18997 0.0046 0.7933 

30 2138 ::P'. 1 
21135 0.0893 0.8826 

3 66 21501 0.0153 0.8979 
Oct . 2 463 21964 0.0193 0.9172 
O c t  . 3 567 22531 0.0237 0.9409 
Oct . 4 9 22540 0.0004 0.9412 
O c t  . 5 51 22591 0.0021 0.9434 
O c t  . 6 4 16 23007 0.0174 0.9607 
O c t  . 7 66 23073 0.0028 0.9635 
O c t  . 8 38 23111 0.0016 0.9651 
Oct . 9 223 23334 0.0093 0.9744 
Oct. 10 17 2335 1 0.0007 0.9751 
O c t .  11 20 23371 0.0008 0.9759 
Oct. 12 7 23378 0.0003 0.9762 
O c t .  13 5 23383 0.0002 0.9764 
Oct. 14 0 23383 0.0000 0.9764 
Oct. 15 0 23383 0.0000 0.9764 
O c t .  16 9 23392 0.0004 0.9768 
O c t .  17 2 23394 0.0001 0.9769 
Oct. 18 1 23395 0.0000 0.9769 
Oct. 19 10 23405 0.0004 0.9774 
Oct. 20 14 23419 0.0006 0.9780 
O c t .  21 16 23435 0.0007 0.9786 
Oct. 22 26 23461 0.0011 0.9797 
Oct. 23 20 23481 0.0008 0.9805 
Oct. 24 39 23520 0.0016 0.9822 
Oct. 25 26 23546 0.0011 0.9833 
O c t .  26 14 23560 0.0006 0.9838 
Oct. 27 1 2356 1 0.0000 0.9839 
Oct. 28 39 23600 0 -0016 0.9855 
Oct. 29 38 23638 0.0016 0.9871 
Oct. 30 57 23695 0.0024 0.9895 
Oct. 31 13 23708 0.0005 0.9900 
Nov . 1 6 23714 0.0003 0.9903 
Nov . 2 8 23722 0.0003 0.9906 
Nov . 3 11 23733 0.0005 0.9911 
Nov . 4 24 23757 0.0010 0.9921 
Nov . 5 3 2 23789 0.0013 0.9934 
Nov . 6 2 3 23812 0.0010 0.9944 
Nov . 7 7 23819 0.0003 0.9947 
Nov . 8 4 23823 0.0002 0.9948 
NOV . 9 17 23840 0.0007 0.9955 
Nov. 10 16 23856 0.0007 0.9962 
Nov. 11 16 23872 0.0007 0.9969 
Nov. 12 3 1 23903 0.0013 0.9982 
Nov. 13 2 8 2393 1 0.0012 0.9993 
Nov. 14 16 23947 0.0007 1.0000 ................................................................................... 

Mean Day of Migration = Sept. 17 Variance = 283.2 Days squared .................................................................................. 



Appendix T a b l e  7. D a i l y  sockeye salmon coun ts  and a s s o c i a t e d  s t a t i s t i c s  from Chi1  k o o t  
Lake  Weir ,  1986. 

......................................................... 
Dai 1 Cumulative D a i l  Proportion 

Date C o m ~  Count oz Total ............................................................. 
June 6 
June 7 
June 8 
June 9 
June 10 
June 11 
June 12 
June 13 
June 14 
June 15 
June 16 
June 17 
June 18 
June 19 
June 20 
June 21 
June 22 
June 23 
June 24 
June 25 
June 26 
June 27 
June 28 
June 29 
June 30 
Ju ly  1 
Ju ly  2 
Ju ly  3 
Ju ly  4 
Ju ly  5 
Ju ly  6 
Ju ly  7 
Ju ly  8 
July 9 
Ju ly  10 
Ju ly  11 

12 
13 

Ju ly  14 
Ju ly  15 
Ju ly  16 
Ju ly  17 
Ju ly  18 
Ju ly  19 
Ju ly  20 
Ju ly  21 

M: :: 
Ju ly  24 
Ju ly  25 

$2: 14 
July 28 
Ju ly  29 
Ju ly  30 
July 31 

1 A w .  
Aug . 
Aug . 3 
Aug . 4 

5 AUg.  
Aug . 
Aug . 7 
Aug . 8 
A w .  9 
Aug. 10 
Aug. 11 

: :: 
Aug. 14 
Aug. 15 
Aug. 16 
Aug. 17 
Aug. 18 
AUg. 19 
Aug.  20 
Aug. 21 ----------- 

0. ooio 
0.0035 

Cumulative Propor 
of Total 



Appendix Tab le  7 .  D a i l y  sockeye salmon coun ts  and a s s o c i a t e d  s t a t i s t i c s  from C h i l k o o t  
Lake  Weir, 1986 ( c o n t i n u e d ) .  

- 

D a i l  Cumulative D a i  1 Proport ion Cumulative Proportion 
Date couny Count oz Total of Total .................................................................................... 

Aug. 22 
Aug. 23 
Aug. 24 
A u g .  25 
A u g .  26 
A u g .  27 
Aug. 28 
Aug.  29 

B: :P 
Sept.  1 
Sept.  2 
Sept.  3 
Sept. 4 
Sept. 5 
Sept. 6 
Sept.  7 
Sept.  8 
Sept.  9 
Sept. 10 
Sept.  11 
Sept.  12 
Sept.  13 
Sept.  14 
Sept.  15 
Sept. 16 
Sept. 17 
Sept.  18 
Sept.  19 
Sept. 20 
Sept.  2 1  
Sept.  22 
Sept.  23 
Sept.  24 
Sept.  25 
Sept. 26 
Sept.  27 
Sept.  28 
Sept.  29 

30 ::B'. 1 
O c t  . 2 
Oct . 3 
Oct . 4 
o c t  . 5 
O c t .  6 
Oct . 7 
Oct . 8 
O c t  . 9 
Oct. 10 
Oct. 11 
Oct. 12 
Oct. 13 
Oct. 14 
Oct. 15 
Oct. 16 
Oct. 17 
Oct. 18 
Oct. 19 
O c t .  20 
Oct. 21 
Oct. 22 
Oct. 23 
Oct. 24 
Oct. 25 
Oct. 26 
Oct. 27 
Oct. 28 
O c t .  29 ------------- 

Mean Day of Migrat .--------- 
,---- 

ion .---- 

67 185 
69931 
70265 
71994 
73366 
73703 
7377 1 
74814 
76279 
77317 
78843 
80002 
80756 
81176 
81324 
81695 
83810 
85100 
85302 
86410 
86523 
86609 
86766 
86959 
87 120 
87247 
8735 1 
87415 
87476 
87528 
87566 
87655 
87824 
87889 
87924 
8793 1 
87937 
87947 
87956 
87965 
87965 
87980 
8799 1 
87993 
880 11 
88020 
88020 
8802 1 
88022 
88022 
88023 
88023 
88023 
88023 
88023 
88023 
88023 
88023 
88023 
88023 
88024 
88024 
88024 
88024 
88024 
88024 
88024 
88024 
88024 ------- 

= A u g .  ------- 
.---- 
V a r  1 .---- 

,---------------------- 

5 Days squared .---------------------- 



Appendix Table 8. Age composition of the Chilkat Lalrr sockeye salmon escapement, 
by samp e period and sex, 1986. 

- -- ............................ 
Brood Year and A g e  C l a s s  

---------I------------------------------------ 

1982 1981 1980 1979 ------------- -I---------- ---__---I ---- 
1.2 2.1 1.3 2.2 2.3 3.2 3.3 Total ................................................................... 

ent  Dates: June 18 - 28) 
E g p Y D a t e  : [June 23) 

Male 
Sample Number 
Percent 
Std. Error 
N u m b e r  

A l l  Fish 
Sample Number 2 2 
Percent 100.0 100.0 
Std. Error 
Number 4 4 .................................................................................. 

E s c y e n t  Dates: June 29 - August 16) 
Samp e Date: IA-~  8) 

Male 
Sam~le  Number 8 
PerEent 61.5 
Std. E r r o r  14.0 
N u m b e r  486 - 

Female 
Sample Number 2 
Percent 15.4 
Std. Error 10.4 
Number 122 

A l l  Fish 
Sample Number 10 
Percent 76.9 
Std I -Error 12.2 
Number 608 

Esca ment D a t e s :  (August 17 - 30) 
s-5 Dates : 1 / 

Male. 
Percent 
Number 

Female 
Percent 
Number 

A l l  Fish 
Percent 
Number ................................................................................. 

August 31 - Sept. 20) 
Isept. 8 - 12) 

Male 
Sample Number 2 2 3 13 47 1 
Percent 1.8 1.8 2.7 11.5 41.6 0.9 
Std. Error 1.2 1.2 1.5 3.0 4.7 0.9 
N u m b e r  236 236 353 1532 5536 118 

Female 
Sample Number 2 
Percent 1.8 
Std. Error 1.2 
N u m b e r  236 

A l l  F i s h  - - - - - - - 
Sample Number 4 2 5 27 73 1 1 113 
Percent 3.5 1.8 4.4 23.9 64.6 0.9 0.9 100.0 
Std. Error 1.7 1.2 1.9 4.0 4.5 0.9 0.9 - -  - 
 umber- - - 472 236 58s 3181 8599 i i S  ii8 13313 

I/ No l e s  were taken. canposition for  the periods immediately before 
and=er were averaged ?%i:%d equally) and applied t o  this period. 



Appendix Table 8. Age com osition of the Chilkat Lake socke e salmon escapement, 
by sampye period and sex, 1986 (continued7 . 

.................................................................................... 
Brood Year and Age Class ........................................................ 

1982 1981 1980 1979 ------------- ------------- ------------- ----- 
1.2 2.1 1.3 2.2 2.3 3.2 3.3 Total .................................................................................... 

Esca ement Dates: Sept. 21 - Oct. 
sampPe Dates: [Sept. 28 - Oct. 
Male 
Sample Number 
Percent 
Std. Error 
Number 

Female 
Sample Number 2 
Percent 0.8 
Std. Error 0.6 
Number 6 1 

All Fish 
Sample Number 2 
Percent 0.8 
Std. Error 0.6 
Number 6 1 - ~~ - - - .................................................................................... 

Esca ement ~a-tes: 
~ a m p P e  Dates: {x: z !;I 
Male 
Sample Number 
Percent 
Std. Error 
Number 

Female 
S a m ~ l e  Number 
Perient 
Std. Error 
Number 

All Fish 
Sample Number 
Percent 
Std. Error 
Number .................................................................................... 

Esca ement Dates: Oct. 12 - 
~ampPe Dates : [Oct. 13 - 
Male 
Sample Number 
Percent 
Std. Error 
Number 

Female 
Sample Number 
Percent 
Std. Error 
Number 

All Fish 
Sample Number 
Percent 
Std. Error 
Number .................................................................................... 

Esca ement Dates: 19 - 
~ a m p f e  Dates: [ gz : :  19 - 
Male 
Sample Number 
Percent 
Std. Error 
Number 

Female 
S a m ~ l e  Number 
Perient 
Std. Error 
Number 

All Fish 
Sample Number 
Percent 
Std. Error 
Number 



Appendix Table 8. Age com osition of the Chilkat Lake socke e salmon escapement, 
by sampye period and sex, 1986 (continuedy. 

.................................................................................... 
Brood Year and Age Class ........................................................ 

1982 1981 1980 1979 ------------- ------------- ------------- ----- 
1.2 2.1 1.3 2.2 2.3 3.2 3.3 Total .................................................................................... 

Esca ement Dates: Oct. 26 - Nov. 
sampPe Dates: IOct. 28 - Nov. 
Male 
Sample Number 
Percent 
Std. Error 
Number 

Female 
Sample Number 
Percent 
Std. Error 
Number 

All Fish 
Sample Number 2 10 76 1 2 9 1 
Percent 2.2 11.0 83.5 1.1 2.2 100.0 
Std. Error 1.5 3.3 3.9 1.1 1.5 
Number 4 18 140 2 4 168 .................................................................................... 

ESGa ement Dates: Nov. 2 - 
~amp!?e Dates: INov. 2 - 
Male 
Sample Number 5 35 1 4 1 
Percent 7.6 53.0 1.5 62.1 
Std. Error 3.3 6.2 1.5 6.0 
Number 8 5 8 2 6 8 

Female 
Sample Number 
Percent 
Std. Error 
Number 

All Fish 
Sample Number 1 8 56 1 66 
Percent 1.5 12.1 84.8 1.5 100.0 
Std. Error 1.5 4.0 4.4 1.5 
Number 2 13 9 2 2 109 .................................................................................... 

Esca ement Dates: Nov. 9 - 15) 
samp?e Date: [Nov. 11) 

Male 
Sample Number 
Percent 
Std. Error 
Number 

Female 
Sample Number 
Percent 
Std. Error 
Number 

All Fish 
Sample Number 
Percent 
Std. Error 
Number .................................................................................... .................................................................................... 

Combined Periods (Percentages are weighted by period escapements) 

Male 
Sample Number 10 5 10 8 4 428 6 3 546 
Percent 4.2 1 .O 1.9 12.0 39.2 0.7 (0.1 59.0 
Std. Error 1.0 0.7 0.9 1.9 2.9 0.5 <O. 1 2.9 
Number 996 251 465 2871 9382 163 7 14135 

Female 
Sample Number 6 5 110 259 12 2 394 
Percent 2.1 1. 5 12.9 23.0 0.9 0.5 41 .o 
Std. Error 0.9 0.8 1.9 2.4 0.3 0.5 2.9 
Number 493 372 3085 5511 227 124 9812 

All Fish 
Sample Number 16 5 15 194 687 18 5 940 
Percent 6.2 1.0 3.5 24.9 62.2 1.6 0.5 100.0 
Std. Error 1.1 0.7 1.2 2.5 2.8 0.6 0.5 
Number 1489 25 1 837 5956 14893 390 131 23947 .................................................................................... 



~ p ~ ~ d l ~  Table 9. Age composition of the Chilkoot Lake escapement, by sex and escapement period, 1986. 

........................................................................ 
Brood Year and Age C l a s s  

1983 1982 1981 1980 1979 --- ----- ---------- ---------- 
1.1 1.2 1.3 2.2 1.4 2.3 2.4 3.3 Total 

- - 

Esca ement Dates: June 6 - June 14) 
sampfe ~ a t e s :  IJune 12 - June 14) 

Male 
Sample Number 
Percent 
Std. Error 
N u m b e r  

Female 
Sample Number 
Percent 
Std. Error 
N u m b e r  

A l l  Fish 
Sample Number 
Percent 
Std. Error 
Number ......................................................................... 

E s c a  ement Dates: June 15 - June 21 
~amp!?c Dates: [June 18 - June 201 

Male 
Sample Number 
Percent 
Std. Error 
Number 

Female 
Sample Number 
Percent 
Std. Error 
Number 

A l l  Fish 
Sample Number 
Percent 
Std. Error 
Number 

Esca ement Dates: June 22 - June 28 
~amp!fe Dates: [June 24 - June 271 

Ma1 e 
Sample Number 
Percent 
Std. Error 

Female 
Sample Number 
Percent 
Std. Error 
N u m b e r  

A l l  Fish 
Sample Number 
Percent 
Std. Error 
Number ......................................................................................... 

Esca ement Dates: June 29 - July 5 
~amp?e Dates: [June 30 - July 51 

Male 
Sample Number 
Percent 
Std. Error 
Number 

Female 
Sample Number 
Percent 
Std. Error 
Number 

A l l  F i s h  
Sample Number 
Percent 
Std. Error 
Number 



Appndlx Table 9. Age ~ ~ m p ~ s i t i ~ n  of the Chilkoot Lake escapement, by sex and escapement period. 1986 
(continued) . 

.---_------------------------------------------------------------------- 
Brood Year and A q e  C l a s s  - -------------------------------------- 

1983 1982 1981 1980 1979 --- ----- ----------- --------- ------------- 
1.1 1.2 1.3 2.2 1.4 2.3 2.4 3.3 Total 

.-_-_-,------------------------------------------------------ 

ent Dates: July  6 - July 12 
?A:r'Dates : [July 6 - July 121 

Male 
Sample Number 
Percent 
s td .  Error 
N u m b e r  

Std. Error 
Number 

All Fish 
Sample Number 
Percent 
Std. Error 
Number 

E s c  ement Dates: July 13 - July 19 
~ a m z e  mtee :  {July 13 - July 171 

Male 
Samole Number 
Perkent 
Std. Error 
Number 

Female 
- s a m ~ l e  Number 

All Fish 
Sample Number 
Percent 
Std. Error 
Number ............................................................................. 

Esc ement Dates: July 20 - July 26 
~ a m z e  Dates: [July 20 - July 261 

Male 
Sample Number 
Percent 
Std. E r r o r  
Number 

Female 
Sample Number 
Percent 
Std. E r r o r  
Number 

A l l  Fish 
Sample Number 
Percent 
Std. Error 
Number ................................................................................. 

Eaca ement Dates: July 27 - August 2 
.Samp?e Dates: IJuly 27 - A-t 21 

Male 
Sample Number 1 5 1 107 6 
Percent 0.4 19.0 39.8 2.2 
Std. Error 0.4 2.4 3.0 0.9 
N u m b e r  43 2169 4548 255 

Female 
Sample Number 
Percent 
Std. Error 
Number 

A l l  Fish 
Sample Number 1 55 170 8 3 4 1 269 
Percent 0.4 20.4 63.2 3.0 12.6 0.4 100.0 
Std. Error 0.4 2 . 5  2.9 1.0 2.0 0.4 
Number 43 2339 7227 340 1446 43 11438 ......................................................................................... 

-Continued- 

-46- 



Qpcndlx Table 9. Age composition Of the Chilkoot hke escapement, by sex and escapement pcrlod, 1986 
(continued) . 

................................................................................ 
Brood Year and Age Clase ......................................................... 

1983 1982 1981 1980 1979 ---- ----- ---------- ------------- ------------ 
1.1 1.2 1.3 2.2 1.4 2.3 2.4 3.3 Total .......................................................................... 

ent  Dates: August 3 - August 9 
E:TF~ates: [August 3 - August 91 

Male 
Sample Number 
Percent 
Std. Error 
Number 

Female 
Sample Number 
Percent 
Std. Error 
Number 

A l l  Fish 
Sample Number 
Percent 
s td .  Error 
Number ............................................................................. 

Esca ement Dates: August 10 - August 16  ampy ye Dates: ~ h g ~ t  10 - A-t 161 

Male 
Samole Number 
Per imt  
Std. Error 
Number 

Female 
Samole Number 
Perient 

-Std. Error 
Number 

A l l  Fish 
Samle Number 
Perient 
Std. Error 
N u m b e r  ........................................................................................ 

Esca ement Dates: August 17 - August 23 
~ampPe Dates: I A U ~ W ~  n - A-t 231 

Male 
Sample Number 
Percent 
Std. Error 
Number 

Female 
Sample Number 
Percent 
Std. Error 
Number 

A l l  Fish 
Sample Number 
Percent 
Std. Error 
N u m b e r  

Esca ement Dates: August 24 - August 30  ampy ye Dates: [ A u g u s t  25 - A u g u s t  301 

Male 
Sample Number 
Percent 
Std. Error 
Number 

Female 
Sample Number 
Percent 
Std. Error 
Number 

A l l  Ffsh . . - - - - -. - 
Sample Number 
Percent 
Std. Error 
Number 



Appendix Table 9. Ags composition of the Chilkoot Lake escapement, by sex arid escape-nt p r l o d ,  1986 
(continued). 

- - - - - - - - 

Brood Year and A g e  Class --------------------------------------- 
1983 1982 1981 1980 1979 --- ---- ---------- ------------ ----------- 
1.1 1.2 1.3 2.2 1.4 2.3 2.4 3.3 Total --------------------------------------------------------- 

E s c  ement Dates: August 31 - Sept. 6 
smze m t e s :  [August 31 - Sept. 61 

Male 
Sample Number 
Percent 
Std. Error 
Number 

Female 
Sample Mlmber 
Percent 
Std. Error 
Number 

Esc ement Dates: Sept. 7 - Sept. 13 
~au13e Dates: [Sept. 7 - Sept. 101 

Male 
Sample Number 
Percent 
Std. Error 
N u m b e r  

Female 
Sample Number 
Percent 
Std. Error 

- Number 

A l l  Fish 
Sample Number 
Percent 
Std. Error 
Number - - -  - - --.- ............................................................................... 

E s c a y e n t  Dates: [Sept. 14 - kt. 29) 
Samp e Date: Sept. 14) 

Male 
Sample Number 
Percent 
Std. Error 
Number 

Female 
Sample Number 
Percent 
Std. Error 
Number 

A l l  Fish 
Sample Number 6 2 5 
Percent 

13 
46.2 15.4 38.5 

Std. Error 
100.0 

14.4 10.4 14.0 
Number 580 194 484 1258 ................................................................................ 

--11-----------1---__-------------1-------------------II---------I---- 

Combined Periods (Percentages are weighted by period escapements) 

Male 
Samole Number 1 254 81 1 2 5 a 213 3 - -  - .-- - - --- 
Perkent <0.i 11.5 37.7 1.7 0.i 9.7 0.i 
Std. Error <O. 1 0.7 1.1 0.3 0.1 0.7 0.1 
N u m b e r  43 10104 33147 1504 315 8520 103 

Female 
Sample Number 
Percent 
Std. Error 
Number 

A l l  Fish 
Sample h b e r  1 284 1438 4 7 12 36 1 3 1 2147 
Percent <0.1 12.9 67.2 2.4 0.6 16.7 0.1 0.1 

(0.1 
100.0 

Std. Error 0.7 1.0 0.4 0.2 0.8 0.1 0.1 
Number 43 11386 59161 2113 494 14670 103 54 88024. ...................................................................................... 



Appendix Table 10. Age composi t ion o f  the C h i l k a t  R i v e r  Mainstem escapement 
samples, by sex, 1986. 

Brood Year ad Age Class 

1983 1982 1981 1980 1979 - - 
0.2 0.3 1.2 0.4 1.3 1.4 2.3 2.4 T o t d l  

Sample Date: (October 9) 

Male 
Sample Number 6 28 15 1 15 1 1 
Percent 5.3 24.6 13.2 0.9 13.2 0.9 0.9 
Std. Error 2.1 4 .O 3.2 0.9 3.2 0.9 0.9 

Femdle 
Sauple Mrmber 1 28 2 15 1 
Per~ent 0.9 24.6 1.8 13.2 0.9 

Std. Error 0.9 4.0 1.2 3.2 0.9 

All Flsh 
Sample Number 7 56 17 1 30 1 1 1 114 

Percent 6.1 49.1 14.9 0.9 26.3 0.9 0.9 0.9 100.0 

Std.  Error 2.3 4.7 3.4 0.9 4.1 0.9 0.9 0.9 



Appendix Table 11 . Age composi t ion o f  t he  Lace R i v e r  escapement samples, by 
sex, 1986. 

Brood Year and Age Class 

1983 1982 198 1 1980 
- - -  

0.2  1.1 0.3 1.2 1.3 2.3 Total 

Sample Dates: 

Male 
Sample Number 
Percent 
Std. Error 

Female 
Sanple Number 
Percent 
Std. Error 

All Fish 
Sample Mwber 
Percent 
Std. Error 

(August 23-August 24) 



Appadix Table 12. the Lynn C a t n l  gill net catch of Chilkoot Lakt 
gd f i w  parid, 1986. 

- - - - - - - - -- 

Bmod Year ard Agc Class 

1982 - 1981 1980 1979 

1.2 1.3 2.2 1.4 2.3 2.4 3.3 

Statisticdl Wnk 25 (June 15 - 21) 

Male rcngth :3 Error 
G l e  size 

Female 3: kze 
salple Size 

All Fish A . Length s3. Error 
Sanple Size 

Statistical V b d c  26 (Jurr 22 - 28) 

Male $3: k E e  524.2 527.6 475.0 593.3 
8 . 1  40.3 14.5 

Sauple Size 6 20 1 3 

Fapdle ' :3 Iangth 478.3 576.3 . Error 28.5 2.9 
Sanple Size 3 35 

All Fish A . Ianpth 508.9 558.6 475.0 
sa. Emor 

573.3 
12.4 14.9 11.4 

Sanple Size 9 55 1 6 

Statistical Week 27 (Junc 29 - July 5) 

Male $3: Ee 479.5 579.3 
10.4 3.4 

Sanple Size 11 61 

Fcmdle $3: &xF 
Sanple Size 

AllFi~h A .Length 479.5 574.9 
S3. Error 10.4 2.5 
Sample Size 11 94 

statistical Week 28 (July 6 - 12) 

Male :a: Zz? 482.5 578.9 
17.5 6.6 

Sanple Size 2 9 

Female 23 Length 510.0 565.0 . Error 6 . 1  3.7 
-1e Size 4 16 

All Fish A . rcngth 500.8 570.0 ~8. Ermr 8.3 3 .5  
Sample Size 6 25 

Statistical Week 29 (July 13 - 19) 

W e  :a . Length 523.0 588.5 . Error 6.8 6.5 
Sanple Size 10 13 

Female 23 . 483.0 569.6 610.0 552.5 . Error 17.8 3.5 2.5 
Sanple Size 5 25 1 2 

All Fish 23 . 509.7 576.1 . Error 8.7 3.5 - - -  
Sample Size 15 -38 1 7 1 

-mntinued- 



Appadix Table 12. the Lynn Canal gill net catch of Chilk~~t Kake 
age ad fishing period, 1986 (axltinucd) . 
Brucd Year and Agh Class 

1982 - 1981 1980 1979 

1.2 1.3 2.2 1.4 2.3 2.4 3.3 

Male . -  495.7 574.2 $8 Error 14.8 3.7 
sa&e size 7 49 

All Fish l /A . L u g t h  512.7 571.6 ~3 -r 12.9 2.3 
%&1c Size 11 106 

Statistical Wnll 31 (July 27 - August 2) 

Male 3 . Length 503.8 574.9 470.0 600.0 567.2 
E r m r  6.6 3.4 8.5 

sample Size 26 60 1 1 9 

AllFish A .- 502.3 570.9 481.7 603.3 570.4 ~3. Error 5.8 2.3 25.2 3.3 6.6 
Sample Size 30 112 3 3 12 

Statistical wadr 32 (August 3 - 9) 

W e  $3 . k r g t h  535.0 595.1 527.5 
Error 18.1 3.3 7.5 

sample Slp 8 50 2 

AllFish A .-  530.0 586.6 525.0 583.8 
S3. Ermr 14.8 2.4 7.9 4.1 
Sanple Size 10 97 4 16 

Statistical #s& 33 (August 10 - 16) 

Male :3 . Lmqth 503.6 594.4 515.0 . Error 17.3 2.8 
Sample Size 7 45 1 

Faaae :a: w 505.0 585.4 460.0 
4.7 

Sample Size 1 36 1 

All Fish A . IrmgVl 503.8 590.4 487.5 583.6 
Sq. Ermf 15.0 2.6 27.5 4.6 
Sanple Size 8 81 2 18 

Statistical Wnk 34 (August 17 - 23) 

Etala :a: Ez' 
Sample Size 

Fanale $3: EzF 486.3 585.6 455.0 
10.1 3.5 

Sample SIP 4 40 1 

All Fish A . 486.3 593.9 455.0 635.0 588.9 635.0 ~8. -r 10.1 2.0 5.0 4.7 
Sample Size 4 103 1 2 23 1 



Appmdix Table 12. the L y m  Canal gill net catch of Chillcoot Lake 
age and fishing period, 1986 (ccntinued). 

Bmad Year and Class 

1982 1980 1979 - 1981 

1.2 1.3 2.2 1.4 2.3 2-4 3.3 

Statistical Weclt 35 (August 24 - 30) 

t4a.l~ 486.0 600.7 
25.8 2.6 

Sauple Size 5 80 

F d e  :3 . 525.0 584.3 . Error 1.8 
Sauple Size 1 85 

All Fish 1/A . Irnpth 492.5 592.1 615.0 585.7 590.0 
S3. ~rror 22.0 1.7 5.7 
Sanple Size 6 167 1 23 1 

Statistical weclr 36 (August 31 - Sapt. 6) 

Male $3 . krqth 480.0 605.6 . Error 3.3 
Sample Size 1 34 

Fanale TSIIQth $3 Error 
G l e  Size 

All Fish A . krqth 480.0 600.0 610.0 605.0 s 3  ~rror 3.1 5.4 
&le size 1 45 1 9 

statistical Week 37 (Sept. 7 - 13) 

Male 527.5 614.3 %:= 12.5 3.2 
Sanple Size 2 30 

Fanale :a L=@h 597.3 510.0 602.1 . Error 4.7 6.7 
Sanple Size 22 1 7 

All Fish A . 527.5 607.1 510.0 630.0 606.7 
S3. ~ r m r  12.5 2.9 4.5 
Sanple Size 2 52 1 1 12 

Statistical Weeks 38 - 41 (Sept. 14 - 20) October 5 - 11 

Male $3 Lensth 603.6 630.0 606.7 . Error 4.8 8.8 
Sauple Size 7 1 3 

Female :3 TSIIQth 587.7 588.0 . Error 5.3 11.1 
Sanple Size 11 5 

All Fish A . Length 593.9 630.0 595.0 
S3. -r 4.1 8.0 
Saple Size 18 1 8 

caabined Periods (might&) 

Etale :3 . Length 505.4 588.7 503.0 627.5 586.9 606.0 590.0 . Error 4.2 1.9 12.9 5.7 2.5 11.8 
Smple Size 85 531 5 6 98 5 1 

Female $3 . bngth 500.4 577.2 492.1 603.3 578.5 . Error 6.5 1.0 14.5 6.0 2.9 
Sanple Size 27 472 7 6 70 

Ru Fish 1/A . Irnpth 504.2 583.2 496.7 615.4 583.1 606.0 590.0 
S3. -r 3.5 1.1 9.7 5.4 1.9 11.8 
Saaple Size 113 1013 12 12 170 5 1 

1/ Includes unsexed fish totals. 



Appndjx Table 13. L a q t h  ampsition of the L Canal ill net catch of Chilkat Lak sodege 
salmn, by sex, ad fi& perid, 1986. 

Bmod Year and Acr Class 

1982 - 1981 1980 1979 

1.2 1.3 2.2 1.4 2.3 3.2 2.4 3.3 

Statistical Nzek 25 (June 15 - 21) 

Female $3: 2s 
sa@e Sizs 

All Fish A . Irngth 545.0 566.8 s 3  Error 
575.0 

8.4 
size 1 11 1 

Statistical WE& 26 (June 22 - 28) 
Malt3 . Irmgth 545.0 602.3 535.0 $3 Error 8.9 7.1 

&le SizC 11 13 1 

Female . rg.loth 542.1 570.0 497.5 
Error 14.0 3.9 22.5 

&la size 7 28 2 

All Fish A . llrngVl a3.9 580.2 510.0 ~3 -r 576.7 
7.4 4.2 18.0 11.3 

&le Size 18 41 3 6 

Statistical Nzek 27 (June 29 - July 5) 

Fcmsle $3 . rg.loth 515.0 582.0 530.0 . Error 4.9 
Sanple Size 2 25 1 

All Fish $3 L e r q t h  520.0 581.0 546.7 . Error 4.3 3.9 10.1 
Sanple Size 2 1 43 3 

Statistical Weck 28 (July 6 - 12) 
Male $3 Length . Error 

Sanple Size 

Female .-  540.0 561.0 510.0 $3 -r 594.3 
10.0 4.8 7.3 

&le size 2 5 1 7 

All Fish A . Length 540.0 573.8 510.0 ~3 -r 592.8 
10.0 6.9 5.7 

&le size 2 8 1 9 - 
Statistical Weck 29 (July 13 - 19) 
Male . 539.0 595.6 550.0 575.0 607.0 

Error 5.1 6.7 15.0 9.4 
Sa&e Size 5 16 2 1 5 

E'emale $3: E2P 535.0 589.3 
5.8 4.0 

Sanple Size 3 14 

All Fish $3: 537.5 592.7 550.0 575.0 585.3 
3.7 4.0 15.0 6.7 

Sanple Size 8 30 2 1 15 

+hltinued- 



Table 13. k q t h  -itiapl of the L Canal i l l  net catch of Chilkat '~alre sockeye 
d m n ,  by sac, age and fi& perid, 1986 (-timed). 

Brood Year Age Class 

1982 1981 1980 1979 - 
1.2 1.3 2.2 1.4 2.3 3.2 2.4 3.3 

Statistical Week 30 ( m y  20 - 26) 

Male 557.5 577.0 566.7 $3: 17.5 13.0 12.0 
Sanple Size 2 10 3 

Fcmale h q t h  510.0 579.2 563.0 !f -r 
576.3 

4.0 16.3 6.2 
G l e  Size 1 13 5 12 

A l l  Fish 1/A . L e r q t h  543.0 580.3 564.0 sf. r 10.8 4.9 8 .5  
Sanple Size 5 35 10 

Statistical Wcek 31 (July 27 - August 2) 

Male $3 . -  542.5 597.1 553.6 . Error 5.2  3.8 6 .5  
Sanple Size 4 36 7 

A l l  Fish $3 .-  543.3 593.3 544.3 630.0 590.8 . Error 4.2  3.4 3.9 3.3 
Sanple Size 6 56 22 1 68 

Statistical Week 32 (August 3 - 9) 

Male $3: ECl 535.0 616.4 569.3. 
7 . 0  8.4 

Sauple Size 1 11 15 

Female . Length 552.5 583.3 558.4 $3 Error 17.5 5.2 8.7 
G l e  size 2 15 16 

All Fish A . 546.7 597.3 563.7 ~3. ~rror 11.7 5.3 6.0 
Sanple Size 3 26 31  

Statistical W e c l r  33 (August 10 - 16) 

Male $3 . LenSth 560.0 607.9 568.8 . Ermr 12.6 6.5 4.3 
Sanple Size 3 11 20 

Female A . l eng th  555.0 608.0 554.8 
S a  -r 5.6 4.3 
&le size 1 10 28 

AllFish A . k r @ &  558.8 608.0 560.6 
Sa. Error 9 .0  4.2 3.2 
Sanple Size 4 21 48 - 

Statistical Wnk 34 (August 17 - 23) 

Male $3 547.5 592.5 578.4 . m r  12.5 17.4 7.4 
Sanple Size 2 4 19 

Female $3: Ee 
Sanple Size 

A l l  Fish A . 547.5 591.9 569.4 ~ 3 .  Error 12.5 10.4 4 .3  
Sanple Size 2 8 52 



&pmdk Table 13. lrmgth ccagosition of the! L Canal ill net catch of Chilkat Lake sodteye 
sa2nr0n. by sex, agb and fi && p i J ,  1986 (ccntirnud) . 

Brood Year and Aa C l a s s  

1982 1981 1980 1979 - 
1.2 1.3 2.2 1.4 2.3 3.2 2.4 3.3 

Statistical wsek 35 (August 24 - 30) 

Male $3 Length . Error 
Saaple size 

Faoale w 
-r 

Sa&le Size 

All Fish 1/A . Length sz. Ermr 
*1e Size 2 12 35 2 

Statistical Week 36 (August 31 - Sapt. 6) 

Male :z . Iangth 530.0 640.0 565.8 . Error 5.0 4.9 
Saple Size 1 2 39 

Female .- :i Error 
G l e  size 

All Fish L e q t h  530.0 640.0 557.9 614.6 550.0 3 Ermr 5.0 2.8 2.2 7.4 
& l ~  Size 1 2 95 117 4 

Statistical F k k  37 (Sept. 7 - 13) 

&We . k q t h  525.0 580.8 $3 Enor 4.4 
&le Size 1 30 

Fernale :a .- . Error 
-1e Size 

AllFish A Length 525.0 s 3 :  Error 
-1e Size 1 

-- - - -- - -- - - - - - - - -- - 

Statisticalweclcs 38 - 41 (Sept. 1 4 - 2 0 ) O c t o b e r 5 - 1 1  

Emale ez: Es' 
Sample Size 

All Fish A . Length ~3. -r 
Saaple Sizh 

~ --- -- 

canbincd m o d s  (might&) 

Female $3: E2iP 538.5 582.7 554.9 630.0 600.4 550.8 
5.7 2.0 1.6 1.1 8.0 

Sample Size 20 143 263 1 468 13 

All Fish 1/A . Length 536.6 588.8 564.0 602.5 606.8 557.2 600.0 602.5 
Sz. Error 2.8 1.6 1.3 27.5 0.9 6 . 1  17.5 
Sanple Size 72 288 484 2 933 25 1 2 

I/ Includee unaexed fish totals 





Pgpndix Table 14. gill n t  catch of Bsnvrs Bay/ 
rx, age and fiehing period, 

1966 (contiwd). 

Statistical Wmek 31 ( m y  27 - 2) 

Male A Length s3: -r 
Sanple sip 

Female - Iength 3 Error 
sa&le Sip 

All Fiah A Length 580.9 503.3 582.5 570.0 SX Error 6.9 17.4 5.8 
Sample Sip 11 3 32 1 

Statistical Wea* 32 (August 3 - 9) 

Male Length 3: Error 
Sample Sip 

Famale A Irngth s3: Error 
Sample Sip 

A l l  Fish A . mgth 597.0 635.0 606.0 ~3. Error 4.6 6 .9  
Sauple Sip 5 1 10 

Statistical Wmek 33 (August 10 - 16) 

Male A .Lmgth s3. Error 
Sanple Size 

All Fish Iaqth 3 -r 
S iAe  size 

Statlstical Wek 34 (August 17 - 23) 

Male rcnsth t3: Error 
Sanple Size 

Female A sY: -r 
Sanple Sip 

All Fish A . mgth 
sa. Ermr 
Sanple Size 

Statistical Wek 35 (August 24 - 30) 
Male A rcnsth s3: Error 

-1e size 

Female A Length s3: Error 
Sample Slze 

All  Fish A Irngth 
s 3 :  Error 
Sauple sip 

Ccmbfnad Periods (Uhrrighted) 

Male 501.5 582.4 501.6 3 13.2 1.8 6.5 
Sanple S I P  10 123 40 

Faaale :a: rn 
Sanple Size 

A l l F i s h l / A  .Lmqth 501.5 577.6 503.0 635.0 579.1 450.0 587.1 
Sa. Error 13.2 1.3 5.7 1 .9  8 .6  
Sanple Size 10 2 17 48 1 2 19 1 7 

1/ Includes unsaDcd fish totals 

- 58- 



T.-:a!j;o the &;ia:b c-:3?;;;:7c.t 5; Yidh &me receive 
k(113131 fufiding, a'l c i  i ls i;!ibllc proyaas and activities 
iiri! operzted free from discri;ri'::a!ion cil the basis of race, 
Cc:or, natirina! oiigiil, aye, or haxlicap. Any person who 
beiieves he cr slla has been discrimina!ed agalnst should 
write to: 

O.E.O. 
U.S. Department of the Interior 
Washington, D.C. 20240 
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